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"A full 20% faster than the aver¬ 
age 100-MHz Pentium system ." 

PC World\ February, 1995 

A nd the reason for the Micron 
PI00 Millennia’s amazing 
ability to far outperform the 
competition? Its exclusive dynamic 
combination of Microns EDO 
(Extended Data Out) 
Memory and 
SyncBursf cache, 
providing signifi¬ 
cant performance gains over previ¬ 
ous memory 
designs. Once 
again, another 
major break¬ 
through in computing 
performance innovation from 
Micron, the technology leader. 





P100 Millennia 

• Intel" 100MHz Pentium*' processor 

• 256K Micron SyncBurst cache 

• 4X EIDE CD-ROM drive, 3.5" floppy drive 

• SoundBlaster 16 with stereo speakers 

• PCI 64-bit graphics accelerator (2MB) 

• Tool-free desktop or mini-tower 

• Microsoft* Mouse, 101-key keyboard 

• MS-DOS 4 ' & Windows” for Workgroups 

A • 8MB Micron EDO RAM, 540MB EIDE hard drive 

• 15" Micron 15FGx, 1280NI, .28mm 

• Microsoft Works Multimedia CD 

‘ 2,499 (Ikrtlnett leave JfTOiVnontty 

B • 16MB Micron EDO RAM, 850MB EIDE hard drive 

• 15" Micron 15FGx, 1280NI, .28mm 

• Microsoft Office Pro 4.3 CD & MS Bookshelf CD 

‘ 2,999 (Buvliwtt Umw 1107/montli) 

C • 32MB Micron EDO RAM, 1.2GB EIDE hard drive 
•17" Micron 17FGx, 1280NI, .28mm 

• Microsoft Office Pro 4.3 CD & MS Bookshelf CD 

‘ 3,999 (Buiiiwu lenc J1 Wirvmtti) 


"The Millennia is nothing short 
of the best all-around PC avail¬ 
able in the Market today." 

PC Magazine, April 25,1995 
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PC Magazine Labs tested 
the leading 


MAGAZINE 


100-MHz 
Pentium 
desktop systems and 
came up with an 
“unprecedented 
Winstone 95 benchmark score for the 
Micron PI00 Millennia.” The num¬ 
bers clearly tell the Micron story. 


Pentium 


MICRON 

■ ELECTRONIC8, INC. 

800 - 233-7027 


Circle 101 on Inquiry Card. 



































Moos* 


WILL YOUR DEVELOPMENT TEAM TAKE 

TWO STEPS FORWARD TODAY, 


You navigate along a thin line to keep your team on track. Fortunately 
for C++ developers creating applications for Windows" 95, Microsoft has 
a core set of products designed to ensure they continue moving ahead. 

Microsoft' Visual C++ development system provides a powerful, 
tightly integrated tool set, including the Microsoft Foundation Class Library: 
70,000 lines of pre-built, pre-tested code to give you a head start. With a 
Visual C++ Subscription, three times a year you’re updated on the 
tateit tools and technologies, including new features for Windows 95 
development. That way you'll get applications up and running 
quickly and Windows 95 ready Microsoft SourceSafe' and 

Microsoft Test keep your team on course. SourceSafe’s project 
oriented approach to source code control promotes code reuse 
and management of multiple releases for development teams of 
any size.Test is an automated testing tool which evaluates applica- 
tions throughout the development process.Together, they help 
find errors and regressions while identifying where the problems 
occurred. By joining the Microsoft Developers Network, 

via quarterly CDs, you'll get in-depth technical information, operating sys¬ 
tems and software development kits. Right there on your desktop. More 
importantly, you can get a pre-release version of Windows 95 operating 
system and the SDK. These are just part of our line of products and 

services designed for your development teams. For more information and 
the name of your local reseller, call 1-800-719-5577, Dept. NYY. We'll 
even send you a free CD, the Microsoft Roadmap to Developer's Products 
& Services, describing all our tools and programs.That way, you’ll have 
everything you need to continue in the only direction you want to go. 



Microsoft 

Will Kl IH> YOU WANT TO CO TODAY f * 




1 1995 Microsoft Corporation,All rights reserved Microsoft,Windows and SourceSafe are registered trademarks nndVItual C« + and "Whore do you wonf In go in./uy/ ... mMol M(prosoft Corp. 
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News & Views 


pc * mi< :rc >i»r< k 'kssc>rs 

Chip Wars Drive Down 

PC Prices.24 

Four companies arc scrambling lo put 
the fastest and least expensive x86chip 
in your PC. 

POWRRPC 

PowerPC Tidal Wave.25 

Apple and IBM will make major 
PowerPC-related announcements this 
spring and summer. 

C *< >1 .< >R l*R I NTI NC i 

Color Encroaches on 

the Desktop.28 

Over the next several years, 
technological advances will accelerate 
the use of color printers. 


INTHRNItT ACCESS 

Service Providers Consolidate.28 

The day of numerous, liny Internet 
service providers may be over. 

PC’ CONNRC rriVITY 

Vendors Ride Bus to 

Better Telephony.30 

A new Universal Serial Bus that 
supports a maximum 12 Mbps could 
become a standard IX' connector. 

PC ’ PRC K ’BNSC )KS 

Pentium OverDrive = Moderate 
Upgrade.30 

IntcPs Pentium OverDrive processor 
puts a rocket in your socket, but the 
upgrade has a 32-bit 486-style I/O bus— 
not the 64-bit bus of a Pentium. 

PRC >< JR A MM INC I 

Getting Clear About Fuzzy.34 

What do pension plans, elevators, and 
battery chargers have in common? Bach 
is an application of fuzzy logic. 

WINIX >WN %>3 

Windows 95 Sees Better 
Future.36 

Microsoft says it will work to improve 
Windows’ support for blind users. 

Nl W PRC >1 >1 K ' I S 

What's New.258 

A 100 Mil/ Pentium notebook; wireless 
inhaled printers limn Hewlett Packard; 
the latest version nl I >i Solomon's Anti 
Virus Toolkit; ami more 



Special Report on Mobile Computing 


From Here to Mobility by andy rliniJaRi 
W hat you need lo know to hit the road. 




Radio Days hy sai va iori-.sai.amun 
Wirclcjpjinks are expanding* despite < 

Color to Go by ot iris ( hinAock 
New display technologies are Mining, bu^ IX l^is still king. 

Brainy, Brawny Batteries bygilbass 
B attery technology for mobile computing i 
Crossroads. 

You Can Take It with You hy jojm udel 
What does Windows 95 offer users on the go? 

PDAs Bounce Back by michael NadeAU 

PDAs finally evolve into useful business tools for 
mobile workers. 



RAPHAEL NI P 


100 

107 

115 

131 

145 

147 

159 

167 

169 

171 


a savvy world traveler on getting bn ul\e 
from anywhere. 

Red-Hot 100-MHz Portable Pentium ry j<i :\ x hai qa/.o 
rThe'Tadpolc PKXXL-rScreamiiig ncrfoituanee. 

, i , ’ , \ t 1 \ 11 

RISC for,the Road bydqijg TamasanYs 

•Hie SparcBook 3XP—a workstation to go. 

Portable Multimedia ry rex baldazo 
Satellite Pro -power at the right price. 

Pentium Power Without Sticker Shock ry dave Andrews 173 

'file Burocom lotsof features but short battery life 

Not Flashier, but Faster ry dIWiANDREWS 175 

The Globalist 250P good for heavy-duty number crunching. 


Features 


i ip: virtuai. oi pic’p: 

Solutions Focus: Not Lost in Space 50 

BY MICHAEL NADEAU Xerox’s entire sales force will 
soon be working from virtual offices. 



OI’HRATI NCJ SYSTEMS 

Apple's New Operating System 59 

BY TOM THOMPSON Apple completely redesigned its 
Mac OS to provide a growth path to the future while 
continuing to support the existing software base. 



INTERNET PAYMENT SYSTEMS 

Cash on the Wirehead 71 

BY ANDREW SINGLETON Six new payment systems 
aim to move your money across the Internet. 

Al'PI .U ’ATIONS DEVELOPMENT 

Windows for Control Freaks 83 

BY PETER I). VARHOLQNX’s Photon kernel gives developers 
welcome control over windowing programming. 
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State of the Art 


mi ;m< >r y teciinc >i x xjies 

Improve Your Memory 185 

BY RUSSELL KAY 

Sorting out the dazzling variety of new 
memory technologies. 

Fast, Smart RAM 187 

BY PETER WAYNER 

New chips and new technologies 

compete for adoption. 

Flash Memory Looks Bright 188 

Is Cache Losing Its Cachet? 191 

One Machine, Many RAMs 192 
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Opinions 
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Local Air Networks 201 

BY REX BALDAZO With roaming-enabled access 
points, good range, and high throughput, WaveLAN- 
hased wireless LANs are the ones to heat in North 
America. 

MOHIU < < )MMl INK’ATIONS 

Oracle Hits the Road 207 

BY PETER WAYNER Oracle In Motion’s agents take 
over network housekeeping chores, virtually elimi- 
nating the wireless performance penalty. 


SPRHAIXSIlliBTS 

Wanted: A Good OS/2 Spreadsheet 215 

BY DANIEL OASTEIGER In the OS/2 spreadsheet 
duel, upstart Mesa 2 has the advanced GUI features 
that 1-2-3 should have. 

SQI. PRC >NT HNIXS 

Software Roundup: Simple SQL 217 

BY CHARLES VOGT SQL front-end tools empower 
nontechnical managers to make informed, time- 
critical decisions hy giving them direct access to 
client/server databases. 


I >ATA STORAC ili 

Hands-Off Backup 209 

BY BILL LAWRENCE Bundled with Palindrome’s 
automated backup software for NetWare, HP’s 
SureStore Tape 12(MK)e DAT Autoloader can 
provide weeks of unattended network backup. 

I I ,C)W< 'HART SOPTWARIi 

Better Business Processes 211 

BY DAVID ESSEX Scitor links an optimized spread¬ 
sheet to flowchart objects, and—presto!—an instant 
simulator that most anyone can use. 


V..V4 MODEMS 

Lab Report: 

32 V.34 Modems Answer the Call 224 

V.34 represents the best and fastest modem 
technology available today. 

NS I’L evaluates 
32 state-of-the-market 
modems for throughput, 
reliability, robustness, 
and compatibility. 

External V.34 Modems—226 
How We Tested—228 
Pick a PC Card—230 
Honorable Mentions—232 



Core Technologies 



More Memory in Less Space 197 

BY RICK COOK 
Packing silicon wafers tightly 
creates compact new memory 
devices. 



CPUS 

Designing Alpha-Based 
Systems.239 

BY BRUCE FAUST 
Digital's three 
CPUs bring pow¬ 
erful possibilities 
to desktop and 
workstation sys¬ 
tems design. 

OPHRATINO SYSTEMS 

Windows 95 Graphics 
Architecture.241 

BY STANFORD DIEHL 
Windows 95 will eventually unify 
a series of graphics APIs—for 
video, games, 
and 3-D— 
using a new 
set of device- 
driver inter¬ 
faces. 


I *l<< )C iKAMMI N< » 

Adding Apple Events 
to Your Mac Application: 

Part 2.243 

BY TOM THOMPSON 

This month, we write the event 

handlers and the dispatch table. 

NETWORKS 

Simplifying Remote 
Management.245 

BY SALVATORE SALAMONE 
Remote monitoring 
lets managers 
find out what’s 
going on at dis¬ 
tant locations. 
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COVER IMAt U I ARMY DUNN © 1995 


Pournelle: 

Privacy and Liberty.249 

BY JERRY POURNELLE Visits to 
AAAS’s annual meeting and 
Washington, D.C., highlight 
Jerry’s month. 

Books and CD-ROMs: 

Word Overload, Information 
Shortage.45 

BY ANDY REINHARDT, RICH 
FRIEDMAN, AND EDMUND X. 
DEJESUS Four books about the In¬ 
ternet, CD-ROMs for learning ap¬ 
plications and computer languages, 
and Nicholas Negroponte’s experi¬ 
ences, insights, and predictions. 

Commentary: 

ATM = After the Millennium.. 306 

BY TED PRINCE Don’t blindly 
jump on the bandwagon. 

Editorial.10 

BY RAPHAEL NEEDLEMAN 

Blasts from the Past.41 

Highlights from two decades of 
covering the PC revolution. 

Letters.18 

Letters on Intel’s P6, Microsoft’s 
Boh, and personal quandaries. 

International Section.40IS 1 

Reader Survey.196 

READER SERVICE 

Editorial Index hy Company 304 

Alphabetical Index to Advertisers 300 
Index to Advertisers hy 
Product Category 302 

Inquiry Reply Cards: 170A, 300A 

BUYER'S GUIDE 267 

Mail Order 

1 lardware/Sol’t ware Showcase 
Buyer’s Mart 

PROGRAM LISTINGS 

From BIX: Join “listings/frombytc95" 
and select the appropriate subarea (i.c., 

M juii93"). 

From the UUNETiftp to ftp.uu.net, log 
on as "anonymous.” and enter your user 
ID as your password. Type 
“ed/published/bytc” and type "DIR." 
Files appear in subdirectories by month. 

From the BYTE BBS at 1200-9600 bps: 
Dial (603)924 9620and follow the 
instructions at the prompt. 

BYTE (ISSN 0300-5260) is puMIshod monthly hy Me 
Graw-HII, Inc. U S, subscriber tnlo $29 96 por yonr. In 
Canada and Mexloo. $34.06 |x>r ytwir. Europoan tturfuoo 
mull subscriptions $60. nlmwill $H0 Non Eoroimnn sub¬ 
scriptions, $60 surlnco mull or $06 aim will All lorolgn 
subscriptions nro puynblo in U S. funds (lint can Ira 
drawn on a U.S. bank Single coplou $3,60 In tho U S.. 
$4.60 In Canada. Executive, Editorial, Circulation, and 
Advertising Ottlcos One Phoonlx Mill Lano, Polorbor- 
ough, NH 03460 Second dans postage paid at 
Peterborough, NH, and additional mailing oltlcos. 
Pontage pi ii< I at Winnipeg, Manitoba Cnnndn Post In 
tomntlonal PubScattonn Marl Product Salon Agroomont 
No 240492 Rogistorod lor GST ns McGraw-Hill. Inc., 
QST 4123076073 Printed In (Imi Untied Statos ol Amor 
lea Postmnntor Send address changos and luHill- 
mant questions to BYTE Subscriptions, P.0 Box 562. 
Hlghtstown, NJ 08520. 
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EVTEI Contents by Platform 


Index 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


Chip Wars Drive Down PC 
Prices.24 

Intel faces strong competition in 
the x86 arena as four companies 
scramble to put the fastest x8h 
chip in your PC in 1996. 

An Early Survey of Windows 
95 Plans.34 

BYTE |H)lls vendors on their 
Windows 95 applications plans. 

Windows 95 Sees Better 
Future.36 

Microsoft plans to implement 
new features in its API and DLL 
library to improve the support 
that Windows 95 provides to 
blind users. 

Code Talk: 

ANSI C Anywhere.36 

If you’d like to start building a 
library of ANSI C compilers, 
Archclon’s Kelargetablc Software 
Tools deserves a look. 


You Can Take It 

with You.145 

Windows 95, with its Plug and 
Play support, is built to meet the 
needs of mobile users. 

Oracle Hits the Road.207 

Oracle In Motion lets you use 
standard Windows tools to write 


agents that provide wireless clients 
with the help they need to 
overcome client/server bottlenecks. 

Better Business 
Processes.211 

A slick flowchart module and 
cleverly linked spreadsheets 
make Process Charter for 
Windows a simulation program 
for Ivverymanager. 

Roundup: Simple SQL.217 

NS 11 evaluates lour Windows tools 
loi accessing S(.)l «lient/scrvcr 
databases. An easy to use Windows 
front end insulates the business 
managei from the complexities ol 
(lie database siim lute and liom 
having to le.iin sn| 


Windows 95 Graphics 
Architecture.241 

Microsoft has revamped the 
graphics architecture of Windows 
with multimedia in mind. 


OS/2 


Wanted: A Good OS/2 
Spreadsheet.215 

There is a void in the OS/2 
spreadsheet market, and Lotus 
I-2-3 for OS/2 and Athena 
Design's Mesa 2 would fill it 
nicely if only they were rolled up 
into one program. 


MACINTOSH 


PowerPC Tidal Wave.25 

This spring or summer Apple 
plans to introduce three PC’I- 
based Macs. 

Apple’s New Operating 
System.59 

Here’s a technical description of 
Copland, the newest version of 
Apple’s OS. 

Adding Apple Events to Your 
Mac Application: 

Part 2.243 

This final installment shows you 
how to write the event handlers 
and the dispatch table. 



Code Talk: 

ANSI C Anywhere.36 

With Archelon’s Kelargetablc 
Software Tools you can start 
building a library of ANSI C 
compilers for yourself. It’s 
available for DOS, Unix System 
V release 4.2, HP-UX, SunOS, 
and Solaris 2.x. 

RISC for the Road..169 

Tadpole has squeezed a SPARC 
workstation into a 7-pound travel 
package. 

Oracle Hits the Road.207 

IInix based agents provide the 
hci vci agent > omponenl ol ()ia< l< 

In Motion, an impowive toolkit 
dial hugely climlnali . tin 


throughput problems of wireless 
database access. 


NETWORKS 


Solutions Focus: 

Not Lost in Space.50 

Xerox implements the virtual office 
concept by kicking the members of its 
sales force out on die road equipped 
with a notebook, a modem, a LAN 
adapter, and a software suite. Here's 
how they made the transition. 

Break Up Your Network.91 

Are your workstations standing in 
line to access the network? Tune 
your network for |x*ak efficiency. 


Hands-Off Backup.209 

Hewlett-Packard’s SurcStore 
Tape 12(HK)e LABS for Novell 
provides welcome relief for off¬ 
site administrators. It combines 
an autoloading DDS-2 tape drive 
with highly automated backup 
software from Palindrome. 

Simplifying Remote 
Management.245 

While RMon (remote monitoring) 
has great potential to help 
network administrators heller 
manage remote-site LANs, it is 
not meant to replace traditional 
protocol analyzers. Here’s why 

Commentary: 

ATM - After the 

Millennium 10II 
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Adaptive computing. 36 

Alpha.239 

Books .45 

Color displays.I 15 

Color printers.28 

Communications.107, 154, 

161, 201, 207, 224 

CPUs.24, 25, 30, 239 

Databases.207, 217 

Flowcharting.21 I 

Fuzzy logic.34 

Handwriting recognition.150 

Internet.28, 40, 71, 249 

Macintosh.25, 59, 24 3 


Portables .25, 50, 167, 169, 
171, 173, 175, 249 

PowerPC .25 

Programming.34, 36, 83, 

243 

RAM.185. 187, 197 

RISC . 169, 239 

Serial buses.30 

Smart batteries.13 1 

Spreadsheets 2 15 

SQL front end*. 2 I 7 

Storage 209 

Unix tb 169, 207 

Window. » I ti. 14 5 207, 
211. 217, 241 

WImI. |0/, 201, 207 

.40, 71 


Radio Days.107 

'Hie move to wireless WANs promises 
to he much more manageable thanks to 
expanded service offerings and new 
development tools. 

Local Air Networks.201 

We test two wireless LAN 
systems with roaming-enabled 
Ethernet access points for 
connecting notebooks to 
your LAN. 

Oracle Hits the Road.207 

Oracle Mobile Agents lets you tap the 
power of wireless networks by offering 
a way to build a link between your net¬ 
work server and a wireless modem. 


Memory.185, 187, 197 

Mobile computing.25, 50, 

100, 107, 115, 131, 
145,147,161, 167, 169, 
17 1, 173, 175, 20 1, 207 

Modems.224 

Multimedia.171, 241 

Networks .50, 91, 107, 201, 
207, 209, 245, 306 

Operating systems. .59, 83, 241 

OS/2.25, 215 

Pentium .24, 30, 167, 173, 
175 

PDAs .147 
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RECORDABLE CD! 


The Pinnacle RCD-1000 is 3 Drives in 1 


i. 


3 Recordable CD System 

2. Double-speed CD-ROM Player 

3. Tape Backup Replacement 



i he RCD-IOOO'“ is virtually 3 drives in I - making it the 
ultimate storage device for only $1695. 

With the flexibility of Pinnacle’s RCD-1000, the applications 
are endless. As a CD Recorder, the RCD-1000 allows you to 
master your own CD that can be easily transported across 
town - or to the end of the world. As a double-speed 
CD-ROM player, it can read virtually thousands of educa¬ 
tional, multimedia or audio CDs. 
And, with Pinnacle’s own Backup 
Software Utility, you can now 
replace your tape drive with a 
system that provides a more 
reliable solution and fast ran- 
rcd Backup utility dom access to your data for only 

$19 per disc, or 3 cents per megabyte. Each disc holds 650 
MB of data, audio and video storage. 

The RCD-1000 is perfect for creating and mastering your own 
multimedia titles, interactive games, or even mixing your 
own audio CD of your favorite tunes. You can backup account¬ 
ing records, business plans, charts and graphs, or confidential 
information on CDs for decades - safe and secure. 

The RCD-1000 system is simply the best way to store, 
archive, distribute and create information. Best of all, it's 
now affordable - it's recordable! 

Pinnacle Micro. The Optical Storage Leader. 

All Trademarks and Registered Trademarks of Their Respective Owners 


TO REACH THE PINNACLE CALL: 800-553-7070 


Tel: 714-789-3000 Fax: 714-789-3150 

Circle 81 on Inquiry Card (RESELLERS: 82). 
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Run your PC taster with the Ovei 












The OverDrive• processor 
is a single-chip CPU upgrade 
that maximizes the performance 
of most lntel48(P 
processor-based PCs. 


3 » § £ £ 




iCOMP* indext 
for hurl Insult* 
otui OwrDrivt* 
processors. 



OverDrive processors boost 
CPU performance as much as 
.143%, making your software 
run much faster. 



The family of IntelDX2? 
lntelDX4?and newly released 
Pentium* OverDrive processors tt 
gives you several affordable 
upgrade options for your 
i486 m CPU-based PC-each of 
them fully software compatible. 


Contact your PC reseller for 
more information about OverDrive 
processors, or dial the Tax Hack* 
service at 1-800-525-3019, 
document 0 9306. Or 
call 1-800-538-3373, ext. 295. 








Editorial 


Raphael Needleman 


Take This Job and Lug It 



Portable computers: 
liberator or leash? 

It depends on how 
you use them. Don’t 
forget the off 
switch! 

Every now and then when I find 
myself among new acquaintances, 
somebody will lob me a variation of The Question. And 
they look to me for The Answer. 

Question: What are computers going to be like in the 
future? My close friends know better than to ask me this, 
because The Question is really an entrde to wax philo¬ 
sophical about all sorts of silly, far-out notions that gel 
most technologists rolling their eyes and looking about for 
more grounded conversation. Without a time frame to 
anchor my discussion, you see, when I talk about the 
future I start talking about implanted computers, discus¬ 
sion databases that the global population has access to (the 
Internet doesn’t yet count), and stuff like that. Out-there 
concepts, spawned from the time frittered away in youth 
reading bad science fiction (unlike, say, Mr. Pournelle’s 
good science fiction). 

Except we’re closer to the future than we might want 
to admit. None of us at BYTE have implanted computers, 
but the way some of us take our portables anywhere, 
they might as well be. Dave Egan, our publisher, has 
been known to take his portable on vacation, although he 
had to hide it in his luggage so his daughter didn’t see it. 
(She hates “that thing” that diverts his attention from 
family.) 

My portable goes with me everywhere, too (well, 
almost everywhere). People ask me how I can do this, and 
if I ever leave my work behind. They’re making a fun¬ 
damental mistake: The computer is not work. It’s just a 
tool that gives me access to other people. Some of these 
people are the ones I work with, but others are my friends, 
my family, and people I haven’t even met in person. 

Yes, portable technology can act as nothing more than 
a cruel leash back to the office. But fortunately, every 
piece of technology we cover in BYTE has an off switch, 
which we should be liberal in using during moments that 
require our undivided attention to other, nontcchnologi 
cal matters. 

()IT switch or no. I ni totally hooked on portable tech 
nology. I’m never in one place long enough to get com 
tollable with wired in devices (desktop computers, corded 
phones, cable television), and lurthermorc, I like being 



able to compose my E-mail to friends and acquaintances 
from the relative seclusion of an airline seat (to those of 
you who’ve gotten E-mail replies from me, I thank you 
for sparing me from the tedium of yet another showing of 
Angels in the Outfield). 

And beyond the connectedness I get from having my 
portable with me everywhere, I get a kick out of portable 
computers because they highlight real engineering 
prowess. I like the innovative IBM 701C (Butterfly) key¬ 
board. I like the ridiculous three-way door that covers 
the PC Card slots on the new Toshiba Satellite Pro (the 
machine on this month’s cover). I even like the little 
LED bar graph on the Dell Lattitude’s lithium-ion bat¬ 
teries—a feature I doubt anyone needs, because one bat¬ 
tery is plenty for most users, and you can’t see the LEDs 
when the battery is installed in the computer. You just 
don’t see this kind of attention to detail on many desktop 
computers, where the engineers have sheet metal to spare 
and where cleverness of packaging is not a major design 
consideration. 

But to be fair, here’s what still nags me about this 
class of technology: Mostly, it’s too bloody expensive. I 
want all computer users to experience the freedom of 
untethered technology, but I don’t recommend portables 
for most individuals because you have to give up too 
many features to take your show on the road. And fur¬ 
thermore, you don’t have access to quite the same band¬ 
width of a hard-wired desktop connection from the Motel 
6 in Sedona, Arizona. But that’s an infrastructure prob¬ 
lem—I’m sure if most hotels had ISDN connections, 
there would be a Hood of ISDN PC Cards on the market. 

For those of you who understand the all-consuming 
addiction to mobile technology, you’ll be happy to see our 
Special Report on Mobile Computing. In addition to cov¬ 
ering some of the hottest portable products you can buy 
today, we also look at what Windows 95 means to the 
mobile user, and we examine several technologies you 
can’t get for any price, just yet. It all starts on page 97. ■ 
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Looking For A Simulation System That Has It All? 


‘7m our search for a simulation software, we found 
I lylor II to he the most complete package at the Iks! 
pii' i I lie sales person presented us with an inliouse 
demonstration that mis Jar more interesting and in- 
fonunthte than any of the others given to us. Most 
impotlanlly, their customer sendee clinched the sale. 

I hen technical support, users conferences and netvs- 
leilets are all superior to those of their competitors1" 

I dieard Nislret, 

Senior Industrial Engineer 
Philips Consumer Electronics 


" t'aylor II is a very tapahle simulation package and 
will he a pomtful Urol for us, n 

I’ohert Duke, Manager, Supplier, 

I development l eant 
Mon on International 




WINNER 
BEST APPLICATION 
SOFTWARE 


I’ve Got What You’re Looking For... 



-JI--- 

I iylor II offers pop-up menu modeling and editing... 




design of experiments with confidence intervals... 




...500 pages of on-line help... 


...or (with a click of die mouse) 2 1/2 I)... 


...result analysis in reports and graphs... 




...or true 3D shaded animations... 


iL_99__■ 

...curve-fitting for input analysis... 




...self-running presentations. And much more. 


Taylor II - Manufacturing and Logistics Simulation 

I i\ 11 Simulations: Software, Training and Consultancy - For more information, in-company presentations or the free demo disk, call F&l I Simulations. 
Europe: F&l I Simulations B.V. - Spoorlaan 424 - 5038 CXi Tilburg - The Netherlands - Phone: +31 13 366344 - Fax +31 13 427516 
Germany: Phone: +40 211 322151 - Fax: +40 211 322807 - U.K.: Phone +44 71 4300045 - Fax: +44 71 4051680 
U.S.A.: FK I1 Simulations Inc. - P.O. Box 658 - Orem 84050, Utah - Phone: (801) 224-6014 - Fax: (801) 224-6084 

Circle 527 on Inquiry Card (RESELLERS: 528). 











































































Olivetti ink-jet printers 


Before choosing 
any other printer, 
count to ten. 



I The best 
of Olivetti’s 
know-how. 

Olivetti is Europe's biggest 
manufacturer of ink-jet printers. 

Its products are the result of 20 years' 
experience and research in this sector 
and all of Olivetti's plants and 
production processes have received 
ISO W K)1 total quality certification. 

JP 450: 

productivity and 
flexibility. 

The IP 450 is the fastest printri 
of its kind. It prints up to 5 pages a 


minute and can reach a virtual 
resolution of 600 x 300 dpi in text 
mode - perfect print quality. Silent 
and powerful, it can be equipped with 
numerous options such as a 2nd sheet- 
feeder, a sprocket for continuous 
stationery or a special feeder for 
envelopes and transparencies, making it 
a highly flexible Ux>l even for automatic 
mailing. And the JP 450 is already preset 
to give you excellent colour prints. 

JP 360: 
the best 
at a low price. 

Also preset I or colour printing, t he 


JP 3(>0 offers the best price/performance 
ratio. In fact, it gives you the same print 
quality as the JP 450 - both in black 
and white and in colour - using the 
same print heads. It can print up to 
3 pages a minute and takes up a 
minimum of space. 



















The best colour 
when you need it. 

The optional colour kit for 
tin* JP 450 and JP 360 opens the door 
In high-quality printing. 

You decide when you want to use 
i olour, knowing that your 
printer is ready tc 
I he kit contains i 
manual with lots 
of tips on 
creating the best 
colour documents, plus the 
powerful Olichrome driver for 
In fi chromatics. 




5 JP 50: portable 
technology. 

The JP 50 concentrates 
desktop performance into 1100 g. 
and 30x13x6 cm. It works 
when and where you want it to, 
i mining either off the mains via 
the standard power adapter 
(which doubles as a battery 
charger), on regular 
or optional rechargeable batteries - 



providing HO to 140 page 
autonomy - or on the optional car 
adapter cable. Although it's 
the smallest and lightest portable 
ink-jet printer, the JP 50 offers 
300 dpi resolution, prints 1.7 
pages a minute and has 
a built-in ASF. 


6 Low running cost. 

All of Olivetti's ink-jet 
printers use a patented refill 
system that allows a significant cost 
per page reduction compared with 
traditional ink-jet printers. The actual 
print head can be reused several 
times - only the ink cartridge ^ 
is changed. All models 
automatically signal 
when the refill is ■BE 
running out so that 
the head doesn't run dry, 
protecting it from possible damage. 
They also give you economy or draft 
print choices that save about 50% on 
ink. All this at energy consumption 
20 times lower than a laser. 


7 Fonts for free 
expression. 

Olivetti ink-jet printers give you 
the utmost freedom of 
expression, thanks to 
their wide range of fonts 
- 30 resident and 25 
scalable True Type fonts 
for Windows. 






8 Total compatibility. 

Every feature of the Olivetti 
ink-jet printers, even the most 
exclusive, is immediately available 
thanks to a range of drivers loaded on 
the disk that comes with the printer. 
Designed and certified by Olivetti, the 
drivers are tested and approved by the 
biggest international software 
producers to guarantee their full 
compatibility and optimum 
performance. In the package you'll find 
drivers for Windows and the most 
popular DOS programs, while those for 


Technical Features 


JP 450 

JP 360 

JP 50 

Ink-Jet Refilling System 

Yes 

Yes 

Yes 

Color Kit 

Yes 

Yes 

- 

Max resolution (dpi) 

600x300 

too 

300 

Max speed (cps) 

400 

180 

100 

ASF capacity 

ISO 

70 

15 

cps in LQ mode 

160 

120 

100 

TrueType scalable fonts 

25 

25 

25 

Resident fonts 

30 

30 

30 

Page per min. (max) 

5 

3 

1.7 

Expansion slot 

1 

1 

- 


more specific needs (such 
as Windows NT and OS/2) are 
available on request. 


9 Ergonomic design. 

In the Olivetti tradition, 
design is always in the 
forefront. The softly rounded, 
exclusive and attractive shapes of 
these printers are the result 
of rigorous, ergonomic research 
to guarantee their easy, safe and 
dependable use. 



Customer care: 

15,000 

specialists. 


Those selecting Olivetti JP printers 
find an international network 
of 5,500 Dealers and Systems 
Partners and 15,000 specialists to 
provide companies with all of the 
assistance, support and advice they 
need. This, like the others listed 
above, is only one of the many 
reasons for relying on Olivetti. 

And for counting to ten before 
choosing any other printer. 


For further information, phone : 
Austria (1)816940 - Belgium (2) 2299111 
Denmark (31) 201000 - Finland (0) 88741 
France(1)49067000 
Germany (69) 66922755 
Greece (I) 9373800 - Holland (71) 319931 
Israel (3) 7516879 - Italy (167) 012587 
Norway (22) 186100 - Portugal (I) 3558260 
Spain (900) 370370 - Sweden (8) 59005200 
Switzerland (I) 8391565 
Turkey(212) 2750810 - U.K. (800) 447799. 


Olivetti 


*■ Ff 


Circle 513 on Inquiry Card. 





























Now there’s an authoritative 


of informatiov 


Communications 


|| |1 I W | '• W i * .nd DOV«l°P #r * 

t MoW ...tfr f°r O.or. # 

lnd*P« ndont H «#•••••••*** 

>•••••••**** ^ • i. 


V kwwdaky 1995 
Voi.vjmv. I. N«.‘ 


IN THIS ISSUE 


Cover Story /W1 

Ill’s M»'VASi tuMA 
Hl.UM’UINT H>M A 
Common Rrwmrnwv 

„yJim Hwiman 

Mk the Wvlsor/P.3 

|l* A«*»»*a» hh C.ai n* 

Hklfh Avoio 

KHNNl A11 AHON 

HV Kll K Sll'KM 

Uport Opinion/R5 

Nt rviKW'H 1 is 
Orwrvivw’s Gain 

hyFkankIIi'NOKMOH 

World View/P ® 

Swi t'tsii Ni l 

MANACiKMrNT'lVsTFrjn 

,iv Johan Hj» * m 

Toch Tutorial/Pd 

rMON Ai.tw»nativk: 
F.Msnn»n» AotN'ts H>a 
HrTVYU NETWORK* 

HV Hon UNVBRWCM 

Case Study /P® 

Orr.NVii'.w ani» ;|M 
CoMl’ANY: 
MANlttAl H'K'N*' A 

Mhwohk Manac.kmkni 
A w.nrrtc , i , » | »»' 
BYjUi HONTlNTI»N-l.W 


.. , . . 

HP’S Meta Schema: Blueprint 

^^mmonRep^tory 

1Ul _ t Northeast Consu.tlnC Be» ourca * A 

.. 


Th e term common r cp<*^ 

in net management 

1T - notion of what it ngj 

should be designed. For exam? 
r( . oosit ory should contain ever - 

event ever received by the manage.^ 

pository as essentially , 

Hewlett-Packard s pa. tu at H P s prop«*a> “> 

in Openview gives a first g t _ tlor 

poJ v»J.-oum of * . t^JT reP 

P W „ K M. .oU'done before a 


Products / P7 


Do volopor's Vlow / P 2 

iNritAirratjeruur 

MANAORMSNT 
Stanhakhs 
hv MuutAfi* 1 *pp 


orovided all the '>«*“' fU " C ‘ 
protocol support vU SNM 

» ,U .tvic\V applicaiioiv 


, #<••><• •< *«• 
suar 
“-asr" ; w 


/ 


other wurec. of 

~^sscr,£ 

Integration re.uh. •» hav, "« 


nanauement aaw . , m .„t data lues, “ 

» c . applications. Under <lU | c kiy become .»Jugging • 

«s® 5 & r:s“r 5 r 

... 


sources make report writing 
difficult and Umlt theKopcof 

emtomtodon. ^ ^ illU .. 

developer., «.««• "> u,t nv , 
significant KS.ll dollar, In gt 
dnn died application* 

rKTJrsS 

|Sj=r=| 

SrS 

iip|dlra«' on8, Hcport writing 
could lie ea»lly cu.ionur.cd. 


(Omtinutimpap^ 


Op.oVt— A-vl..r/' 


' ’ r . 














independent, objective source 
about QpenView 


Introducing the OpenView Advisor— 
from the editors of Data Communications 

Corporate networkers who’ve made the move to OpenView know how tough it is to find the 
facts on the industry’s leading net management framework. And the same goes for third-party 
developers looking to crack this lucrative market. Despite all its support, 1 11* hardly qualifies as 
an impartial source, and surfing the Internet or searching computer magazines is no way to 
plan an effective enterprise management strategy. 

The industry’s only publication devoted exclusively to OpenView 

OpenView Advisor gives users and developers exactly what they need: a monthly, vendor-indepen¬ 
dent newsletter that’s got the technical savvy to solve their most pressing problems. Written and 
edited by the staff of Data Communications and some of the top consultants in the OpenView 
community, each issue is packed with in-depth analyses and hard-hitting technology reviews that 
can’t be found anywhere else. 

Take a look at the regular roster of features that make OpenView Advisor an indispensable tool 
for net managers and ISVs: 


ANALYSIS 

Industry experts detail and discuss OpenView trends 
and technical developments 

TECHNICAL TUTORIALS 

Step-by-step troubleshooting f rom users and developers 
who’ve overcome the OpenView challenges 

CASE STUDIES 

Detailed profiles of actual OpenView networks, with an 
emphasis on cost analysis, product selection, implemen¬ 
tation strategies, and deployment issues 

TECH TIPS 

Concise, hands-on solutions to common OpenView 
problems from users, developers, and I IP engineers 

_ 

Take advantage of this one-time introductory offer from OpenView Advisor 

Act now and become a charter subscriber to OpenView Advisor for the special price of only $495 
loi 12 issues ($595 outside North America). That’s a savings of $100 off the regular subscrip- 
t ion price. But you have to move quickly—this offer is available for a limited time only. 


DEVELOPER’S VIEW 

An open forum for application developers, system inte¬ 
grators, and third-party vendors 

INTERVIEWS 

No-holds barred discussions with key I IP engineers and 
product managers for the OpenView line 

INTERNATIONAL ISSUES 

Addresses the concerns of global networkers, 
including managing across WAN links, finding prod¬ 
ucts, and integrating standards and platforms 

PRODUCTS 

Exclusive coverage of new and upcoming products and 
services for the OpenView environment 


To order, call toll-free in the U.S.: 1-800-598-0474 
To order outside the U.S. call: 615-377-3322 
Fax orders to: 615-377-0525 
Internet address: openview@mcgraw-hill.com 
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Aeronics’ new 68 Position IDC 0.025 
Pitch Ribbon Cable Terminator will 
give your SCSI bus a boost. 

Why does my bus need a boost? 

Peripheral devices such as hard drives, CD-ROM drives, scanners, 
and printers that are interfaced with your computer have connec¬ 
tors manufactured by different companies that are connected to 
cable made by who-knows-who. Differences in peripheral cabling 
and connectors create signal impedance mismatches which can 
cause signalling errors, bottlenecks, and data transmission errors. 

Aeronics has the answers. 

Aeronics, the originator of Forced Perfect Termination (FPT), has 
added a new interconnect product to our family of high perfor¬ 
mance terminators that will drastically improve your SCSI bus 
performance. Aeronics’new 68 Position 
IDC 0.025 Pitch Ribbon Cable 
Terminator easily clamps onto your 
ribbon cable with a standard tool and 
replaces the low performance passive 
terminators frequently furnished by 
peripheral manufacturers. For those active negation drivers that 
generate higher than normal pull-up voltages that tend to overdrive 
the SCSI bus, Aeronics has developed the ALT-2ANI1C. This new 
electrical configuration sinks unusual amounts of current due to 
charged cable capacitance and is available in most of Aeronics* 
interconnect products. 

How does Aeronics boost my bus? 

Aeronics’FPT active terminators purposely mismatch impedance 
higher and lower than the impedance of the transmission line, 
“forcing” the SCSI bus to operate as if the impedance between the 
host and peripherals is always matched. Because our terminators 


provide higher noise immunity, results are seen as improved data 
integrity, allowing your system to transfer data farther and faster 
while improving overall SCSI reliability. 

Terminate your SCSI bus performance problems 
once and tor all. 

Aeronics’advanced terminator technology is available in a broad 
line of connection and electrical configurations that meet or exceed 
ANSI SCSI I, 2, and 3 standards. Our passive, active, FPT, and 
differential terminators are 100% electrically tested, burned in, 
and delivered on time. With a minimum MTBF of 87,600 hours 
(10 years continuous duty), our quality terminators are backed by a 
limited lifetime warranty. 

Aeronics’high performance products leave passive and copycat 
terminators in the dust. If you want the same performance that 
high-end OEM SCSI systems have, choose the same terminator 
from Aeronics and give your bus a boost. Call or fax Aeronics 
today for the location of the reseller or distributor nearest you. 

For off-the-shelf delivery, call TCC at 
1-800-TEC CABL (1-800-832-2225). 



Turning concepts into reality. 


12741 Research Blvd. • Suite 500 • Austin, TX 78759 
Tel (512) 258-8040 • Fax (512) 258-8441 



Circle 103 on Inquiry Card (RESELLERS: 104). 






Letters 


Intel’s P6 

I enjoyed your article “Intel’s P6” (April); 
however, the P6 is not the first chip “in¬ 
tended for large-scale production” with 
two dies on a single package. That honor 
goes to the DEC J 11 11/70-on-chip. The 
.1-11 was the first PDP-II (maybe the first 
chip of any type) to he able to do regis- 
ter-to-register instructions in one cycle 
(200 nanoseconds), and it had a four-lev¬ 
el pipeline, truly great accomplishments 
in I9K2. 

Boh Morris 
President 

DSPS Digital Signal Processing, Inc. 

Carle ton l Jniversify 
Ottawa, Ontario 
morris <8> sce.ca rleton. ca 

I really enjoy the depth to which BYTE 
explores topics like the P6. I still have a 
few questions regarding your April Cover 
Story. On what front-end bus speed (A CPU, 
V\ CPU....) does Intel base the P6’s per¬ 
formance numbers? Also, I was under the 
impression that a 100-MI Iz Pentium really 
runs at 90 Ml I/. This would make it easy to 
use a PLL (phase-locked loop) to create 66 
Ml 1/ for the main bus. It follows that the P6 
would use a 132-MI 1/ clock rate so the 
main bus would run at 66 or 33 MHz. 

Karl Richards 
ric ha rdk <§> exet 'pc \ < orn 

The P()\s I/O (i.e., frontside) hits can he 
clocked at /, ‘A, or 'A of the core speed. 
The performance estimates from Intel 
are based on a system that runs internal¬ 
ly at 133 MHz and externally at 66 MHz. 
In other words, A clock speed. It doesn 7 
make sense to run a 133-MHz P6 at A or 
A—those dividers were included for 
future P6 chips that will run at faster 
core speeds. My understanding is that a 
100-MHz Pentium actually 
runs at 100 MHz, not V c ) 

MHz, and that a 133-MHz P6 
runs at 133 Ml/z, not 132 
MHz. 

—Tom R. Halfhill 

In your April Cover Story you 
describe the physical dimen¬ 
sions of the current crop of pro¬ 
cessor chips as “306 mm 
square.” That comes very close 
to being a foot on a side. We’ll 
have to redesign all our personal comput 
ers just to hold the ( PI). This is loo much! 

Merritt J. Kucher 
Helen, NM 


Yes, the size was supposed to he written 
as “square millimeters, ” not “ millime¬ 
ters square, ” hut somehow it got trans¬ 
posed. — Tom R. Halfhill 


They’re Everywhere 

In Tom R. Halfhill’s March piece, “The 
Truth Behind the Pentium Bug,” his 
instructions on how to bruise an integer 
(page 164) arc mind-boggling. I tried the 
test on several different Pentium machines 
and they all gave me the binary 10 from the 
difference of 4.1 and I. I. When I tried it on 
our newest Pentium 100, I got the same 
binary, 10. All our 486 machines gave me 
10 as well. I tried a different test I acquired 
from another magazine and found which 
systems were using a faulty chip. I wonder 
if Intel is replacing Pentium chips that are 
not faulty at all? 

Cesar Quebral 
legend! 3 (sP ix. neti:om. < om 

Integer bruising happens on almost all 
computers, not just a buggy Pentium. The 
example I gave was not to reveal whether 
or not you *ve got a had Pentium hut to 
demonstrate how integers can get bruised 
on any computer. —Tom R. Halfhill 


Mutant Methods 

I found your March Editorial “Mutant 
Chips,” in which you told us not to be 
overly concerned about the Pentium bug 
and also implied that we wouldn't want 
to lly with an airline that was programmed 
using heuristic methods, to be something 
of a giant leap from reality. According to 
published reports, between 40 percent to 
60 percent of all pilot-reported faults are 
not corrected at the depot repair 
shops. These randomly occur¬ 
ring failures (bugs) are gener¬ 
ally referred to as CNDs (Can- 
Not-Duplicates). CND rates 
usually increase as multiple un¬ 
repaired faults accumulate. 

You think we’re asking for 
trouble if we use neural net¬ 
works; we’ve got trouble 
already. If pilots or autopilots 
rely on the data from the avion¬ 
ics equipment to lly the plane 
safely, and half or more of the faults are 
never fixed, how safe are airplanes really? 
The diagnostic problem gets worse as 
avionics become more complex. Com¬ 



plexity demands that we use neural net¬ 
works and other heuristic methods, if not as 
the final solution, then to help us figure 
out a more direct means to sort it all out. 

Brent Sorenson 
Vice President, Research and Development 
Universal Synoptics 
Ogden, UT 


Bob’s Neighborhood 

You make the point that users raised on 
Bob will have certain expectations (“The 
In-Your-Face Interface” April Editorial). I 
suggest that users raised on Bob won’t 
have the required skills to figure out real- 
world applications. Like most kids’ toys, 
Bob will end up forgotten in the closet 
after several weeks. In fact, if we ever do 
see users raised on Bob, they will most 
likely resemble people raised on TV: semi¬ 
literate, jingle-humming boobs. 

Steve Rogers 
scrogers® winternet.com 

People said the same thing about GUIs, the 
same thing about the command line, and 
for all I know, the same thing about assem¬ 
bly code. ("The only real way to use com¬ 
puters is in binary!") Computers should be 
easier to use, not harder. While Rob 
doesn 7 suit my personal tastes in interfaces 
(nor yours, obviously), if it forces program¬ 
mers to write easier-to-use applications, 

I 'm all for it. —Rafe Needleman 

I was browsing in a software store and 
asked about the huge, rotating yellow smi¬ 
ley face that bore the words “Bob is com¬ 
ing.” The clerk was quick to hand me a 
brochure, and after I read it, I became 
irked, annoyed, and dismayed—but not 
surprised. Bob wasn’t an intelligent agent. 
Bob was a kiddie interface that makes an 
ATM look smart. Many successful GUIs 
obscure the real functionality of the com¬ 
puter from people in an effort to make the 
computer easier to use. That is appropriate 
when the OS can do the bookkeeping, but 
Windows can't. Windows programs put 
files in the \windows\system directory 
without telling you, and when you delete 
the applications, those files are still there. 

Wo want to hoar from you Address correspon¬ 
dence /<> l etters Editor, HYTE, One Phoenix 
Mill hme. Peterborough, Nil 03458; or you 
t (in send /. mail via the Internet or HIX to edi¬ 
tors^ hix.com. letters may be edited. 
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HHHHHHIHH Accommodating the new extended Length 
data-grade 8mm media, the EXB-8505XL 8mm tape drive 
can store 14 gigabytes of compressed data per cartridge. 
That's nearly two times the capacity of DDS-2 drives. Using 
the EXATAPE™ 160XL data cartridge with its Recognition 
System assures users of the highest data reliability and 
integrity. And this new high-capacity tape drive can read the 
tapes written on any of the 750,000 8mm tape drives in use 
today. Seamless integration with 

latest-generation 8mm libraries ^ | 

protects your 8mm investment. EXAMnnrp' 


Tor moro Intornuiltim bn Hit* I *.«l>yti* ottlm ncmosl you: The* N*th«1fnils (.51) 
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(xnbytl Corporation, 511th Strewt, Houldct, Colorado 80MJI USA Riant (MM) 4-U4U1. 


:ircle 70 on Inquiry Hil (RESELLERS: 
























Letters 


The last thing we need is another layer 
between naive users and Windows. 

Stuart M. Pomerant/. 
smpst I V @ t mv. cis. pin. edit 


BYTE: Real Food for Real People 

I’m reading my April issue and I am grate¬ 
ful! This issue exemplifies why I origi¬ 
nally subscribed to BYTE: articles with 
meat that explain the technology. I was 
afraid you were going to become another 
reviews magazine. BYTE is back to what 
it was for me: a solid education. 

John Astreides 
IS Support Systems 
Gottlieb Memorial Hospital 
jastra (fiais.net 


Moving the Rock 

Your March Cover Story “New Ways to 
Learn" was an excellently con¬ 
ceived, brilliantly executed 
article and a great service to 
those of us who slug it out in 
the process of moving the rock. 

I need to present the keynote to 
the umbrella organization for 
educational leadership here in 
Maryland, and my task will be 
much easier by the ripple in the 
information environment your 
article caused. I can just hear all 
the people in school systems 
tipping it out, digesting it, and including 
your ideas in their reports. 

Jack N. Cole 
Columbia, Ml) 

When I read “New Ways to Learn," I was 
looking for something we could actually 



apply in the real world of reduced educa¬ 
tional budgets. All I found were expen¬ 
sive alternatives to human contact. Andy 
Reinhardt suggests the federal government 
pick up the $8 billion to $9 billion cost to 
connect every school in America to the 
data highway. Connecting the schools is 
only the initial cost. Does anyone really 
believe that this country will provide such 
funding when most classrooms don't even 
have a telephone? 

Martin Hittelman 
IjOs Angeles, CA 
Ma rtyHi tt (fi aol. < om 


Proud Papa 

I have been a contract engineer for Rock- 
well-Collins for almost seven years. One 
of the systems I gave heart and soul to 
was the Rockwell Pro2000 series 
described in Christine White's “On-Road, 
On-Time, and On-Line" in the April issue. 

It's rare when the big maga¬ 
zines, such as BYTE, cover 
such systems, and the gratifi¬ 
cation I felt while reading 
about the Pro2000 caught me 
by surprise. Thank you very 
much. 

Greg Shelton 
Cedar Rapids, Iowa 
glshelton@bix.com 


The Real Compatibility Test 

Sal Salamone's “Compatibility Testing" 
(April), in which he explains his method of 
discerning personality traits by studying 
a person's computer habits, had me a little 
worried about my software-shopping hus¬ 
band, until I realized there is a fatal Haw in 



Sal’s theory. In order to determine how a 
potential mate will treat you, it’s neces¬ 
sary to observe his interaction with his 
hardware, which is, after all, the core of 
the relationship. 

When I applied this new approach, my 
fears were gone. Although he has had 
numerous opportunities to purchase a Pen¬ 
tium, my man stands by his Dell 486. All 
that software he buys for it indicates that 
he is generous and giving to those he 
loves. If he feels his computer should have 
the biggest, highest-quality hard drive, by 
the same token lie’ll feel his wife should 
have the newest, nicest luxury car. If the 
way he treats his computer is indicative 
of how he’ll treat me, I'll be happy for a 
long time. 

Dcbi Littlejohn Shinder 
Little Rock. Al< 
MsSgttfiaol.com 


Throwing Eunuchs Out of Windows 

Just wondering: If I replace Windows with 
Unix, have I been emasculated or defen¬ 
estrated? 

David Boyce 
Cambridge, MA 
dsbtfi id.wing.net 


FIXES 

“The 1995 Readers’ Choice Awards" 
(May) should have listed Intergraph’s fax 
number (page 80) as (203) 730-9441. 

In the April Lab Report, the AST Ascentia 
9ION notebook has a maximum internal 
screen resolution of 640 by 480 pixels by 
65,536 colors, not 600 by 800 pixels by 
256 colors, as stated on page 199. The 
WinBook XP notebook now supports a 
maximum hard drive capacity of 800 MB, 
secondary cache is not yet available for it, 
and its optional 16-bit sound card plugs 
into the notebook, not into the docking 
station. 

Rick Grehan’s E-mail address (April, 
page 216) is rick_g@bix.com. Lenny 
Tropiano’s E-mail address (page 74) is 
lenny@icus.com, and his URL is http: 
//www. icus.com/~lenny/. 

In the “Whatever Happened to..." arti¬ 
cle concerning diamond-film hard disks 
(April, page 32), there is an error in the 
gender designation of Ainissa Ramirez. 
I le should be she. ■ 
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Highly Informative 
business applications 
can also be great¬ 
looking. 
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Developers: 

Bel You Haven’t Seen 
Xbase Like This Before. 
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Mission-Critical 
Cllent/Senrar 
Repository-based 
Native Code Compiler 
Fully Scalable 
Class Libraries 
OOP 


It’s easy to create 
Windows applications 
with browsers and 
editors that design 
and manage the 
process. 


With CA-Visual Objects* developing new applications is a sight to behold. Because for the 
first time, the case of use of visual programming has been married with the fourth genera¬ 
tion power of an Xbase language. 

The result is the only application development tool that gives you full object orientation, 
GUI support and client/server architectures combined with existing 
Xbase technologies and databases. 

And the advanced technology of Visual Objects doesn’t stop there. 
The object orientation includes inheritance, polymorphism and encap¬ 
sulation. And the native code compiler boasts an engine that drives 
Visual Objects at a speed that's as fast as lightning. Plus, the reposi¬ 
tory-based interactive development environment includes class 
browsers, painters, editors and prebuilt classes. 




I CA-Visual 
OWecis 



(Computer 

StSSOCIATES 

Software superior by design. 


For More Information, Call 1-000-225-5224, Dept. 14500. 

Phone soon for a closer look at new CA-Visual Objects. Your mind won’t believe what your 
eyes arc seeing. 

Hew CA-Visual Objects 

o Computer Associates International, Inc. Islandia, NY UTSS'7000. *Uglu Ub” graphic developed In conjunction with l.lgln Lib" Business for 
Windows from DFL Software, Inc. All products referenced herein are trademarks of their respective companies 
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Brilliance 21A Monitor with 

CyberScreen® Technology It’s hard to imagine how 

you can improve the picture quality of a Brilliance Monitor. But take a look at the new 
Brilliance 21A with CyberScreen Technology and you’ll see that Philips’ latest 
invention has just done that. Philips 21 inch with CyberScreen Technology is the 
world’s first totally digitalized monitor. This means that it gives you unparalleled 
monitor performance in terms of digital convergence correction and colour 
and brightness uniformity right to the very edge of the screen. This degree of accuracy is absolutely essential for 
design work, DTP, CAD/CAM and all operations where colour matching is critical. CyberScreen Technology 
also features the magnetometer which completely neutralizes magnetic variations. So take a look at the Philips 21A 
with CyberScreen Technology and you’ll be amazed just how clever Brilliance can be. CyberScreen 


Look how clever Brillian< 


BRILLIANCE 

HIGH RESOLUTION MONITORS 


Brilliance and CyberScreen arc registered trademarks of Philips Fdectronics N.V 











PHILIPS 
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News &Views 


PC MICK O l> K O C E S S O R S 

Chip Wars Drive 
Down PC Prices 

Prices will drop and performance will increase as Intel faces some strong competition 
in the x86 microprocessor arena 


TOM R. HALFHILL 

F our companies are currently scrambling to put the fastest x86 chip in your PC 
in 1996, and the competition will make lightning-fast PCs more affordable than 
ever. Even as Intel (Santa Clara, CA) prepares to introduce its sixth-genera¬ 
tion CPU this year (see “Intel’s P6,“ April BYTE), the company is also working on 
fifth-generation Pentiums that will run as fast as 180 Mil/. Meanwhile, Intel an¬ 
nounced a 120-MI I/ Pentium in March. Faster versions of the Pentium processor— 
clocked at 133 and 150 MHz—are promised for the end of this year. In addition, 
Pentiums clocked at speeds of 166 and 180 Mi l/ are expected to follow in 1996. 

A 180-MHz Pentium 
would likely break the 
200-SPECint92 barrier 
and deliver roughly the 
same performance as the 
first P6, which is clocked 
at 133 MHz. By then, of 
course, the P6 will be fast¬ 
er, too. Intel plans to in¬ 
troduce a 166-MHz P6 in 
early 19% and a 231-MHz 
version later next year. 
That would yield an esti¬ 
mated top end of about 
350 SPECint92, which 
would boost the P6 into 
the stratosphere of the 
fastest RISC chips. 

Leading the charge 
among Intel's rivals is 
NexOen (Milpitas, CA), 



which won a great deal of cred¬ 
ibility last year by shipping its 
first Pentium-class x86-com- 
palible processor, the Nx586. 
(Compaq recently announced 
it will use NexGen chips in fu¬ 
ture PCs.) NexGen says it will 
match the performance of In¬ 
tel's 120- and 133-MHz Pen¬ 
tiums by midyear, when it de¬ 
livers PI20 and PI 33 versions 
of the Nx5X6. 

NexGen’s PI20 chip will ac¬ 
tually be clocked at about 112 
Mil/, and the PI33 at about 
124 Mil/, but their perfor¬ 
mance will be comparable to 
that of the slightly faster Pen¬ 
tium chips, due to the NexGen 
chips' more efficient micro¬ 
architectures. NexGen’s strat¬ 
egy is to match the Pentium’s 
performance while undercut¬ 
ting Intel's prices. The Nx586 
currently costs about 13 per¬ 
cent to 20 percent less than 
comparable Pentium versions. 

NexGen’s Nx686, a sixth- 
generation design, will com¬ 
pete head-to-head with Intel's 
P6. NexGen says it will intro¬ 
duce the still-secret Nx686 “in 
the same time frame" as the 
first shipments of the P6, which 
are anticipated for late this 
year. According to NexGen, 
the Nx686 will match or ex¬ 
ceed the P6’s performance. 

Cyrix (Richardson, TX), an¬ 
other x86 contender, hopes to 
release by midyear the Ml, a 
100-MHz x86 chip that prom¬ 
ises to deliver 30 percent to 50 
percent more performance than 
a Pentium running at the same 
clock speed. Cyrix says that a 
120-MHz version of the Ml, 
slated for release at the end of 
this year, will be followed by a 
133-MHz chip in early 19%. 
II'Cyrix can meet those goals— 
its delivery schedules have al¬ 
ready slipped—the MI *s per¬ 
formance at 133 Mil/ should 
reach 200 SPECint92, which 
is comparable to the perfor¬ 
mance of the 133-MI 1/ P6 and 
the 180-MHz Pentium. 

Intel’s largest x86 competi¬ 
tor, Advanced Micro Devices 
(Sunnyvale, CA), promises to 
ship its K5 processor in ear¬ 
ly 1996. Like the Cyrix Ml, 
AMD's K5 is estimated to be 
at least 30 percent faster than 
a Pentium running at the same 
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CHIPS TO DIE FOR 


clock speed. The K5 will de¬ 
hut at 100 MHz; a 150-MHz 
version will follow. The 150- 
MI 1/ K5 should easily exceed 
200 SPECint92 and compete 
well against Intel's 133 MHz 
P6 and 180-MHz Pentium. 
AMD says that later in 1996 it 
will unveil the K6, a sixth-gen¬ 
eration x86 processor that will 
attain 300 SPECint92—per¬ 
formance comparable to that 
of a 200-MHz P6. 

Recent history is a good 
bellwether of how fast system 
prices will drop due to all these 
manufacturing improvements: 
Pentium systems fell below 
$2000 about twice as fast as 
486 systems did after the 486 
processor was introduced. It’s 
likely that sixth-generation x86 
performance will be affordable 
997. 

V O W E RPC 


New fabrication plants and process technologies that shrink processor dies allow the development of chips 
that run faster and at lower voltages without overheating. Smaller dies also let fabricators squeeze more chips 
onto a silicon wafer, thereby increasing yields and slashing costs. 


Intel is already moving the 120-MHz Pentium chip onto 
its next-generation 0.35-micron process. Faster Pen¬ 
tiums will be manufactured on this process, too. Slower 
60- to 100-MHz Pentiums (and some 120-MHz chips) 
will still use the older 0.8- and 0.6-micron technologies. 

The only other x86 maker that has its own fabrication 
plants is AMD. Cyrix and NexGen subcontract their man¬ 
ufacturing to other chip makers (Cyrix and NexGen both 
subcontract with IBM Microelectronics, and Cyrix also 
deals with SGS Thomson). Intel designed the P6 to run 
at higher clock speeds to exploit the company's advan¬ 
tages in fab capacity and process technology. 

To match Intel's clock speeds, AMD is working hard to 
catch up with Intel and move its K5 onto a similar 0.35- 
micron process. "We’re moving to 0.35 so fast that 
there will possibly be a mix of both [0.5- and 0.35- 
micron J parts at first,” says Drew Dutton, AMD's strate¬ 
gic marketing manager. "In fact, depending on the tim¬ 
ing, we may go entirely with 0.35.” 


NexGen's Nx586 is manufactured on IBM's 0.5-micron 
process but isn’t optimized for it. NexGen hopes to opti¬ 
mize the design and shrink the Nx586 from 192 square 
millimeters to 118 mm ? by midyear so that the chip will 
run as fast as Intel's 120- and 133-MHz Pentiums. Nex¬ 
Gen says it will move the Nx586 onto IBM's 0.35-micron 
process late this year, which will reduce the die further 
and allow clock speeds of over 150 MHz. The Nx686 will 
probably appear on this process as well. 

Cyrix faces the biggest manufacturing challenge. The 
100-MHz Ml will debut on IBM's 0.65-micron process, 
yielding a monstrous die of 394 mm', which is larger 
than that of any general-purpose CPU. Yields will be so 
low that analysts wonder how Cyrix will make a profit on 
the chip. Cyrix says it will decrease the die size to 225 
mm' later this year by using five layers of metal instead 
of three. In early 1996, the Ml will go on another diet, 
reducing to a much-more-competitive 169 mm' by mi¬ 
grating to IBM’s 0.5-micron process. This will also en¬ 
able clock speeds of over 133 MHz. — T.R.H. 


PowerPC Tidal Wave 


y his spring and summer, Apple, IBM, 
and other companies will introduce 
the first Macs based on the PCI (Peripheral 
Component Interconnect) bus, the first 
PowerPC-based ThinkPad, and new Pow¬ 
erPC systems from IBM. In addition, PC 
manufacturers and peripheral makers will 
announce their entry into the Power Mae 
market. Farther out on the horizon is 
IBM’s OS/2 for PowerPC, which is not 
i \peeled to ship until later this year. 

Apple will reportedly introduce three 
P( I based Macs, code-named the Tsuna¬ 
mi. the TNT, and the Nitro. Apple declined 
in comment on the systems, but sources 
ay the Tsunami will represent the high 
end of PCI-based systems and will target 
hij'h end desktop publishing and 3-1) 
applications. 

With Apple’s move to PCI, the options 
lbai u a s will have for third-party graph¬ 
ic- ai celcrator boards should increase. Ap- 
pl< i reportedly developing its own PC’I- 
ba i d graphics accelerator board, but the 
i ompuny will be joined by several others, 
including Radius and well-known PC pe- 
ripheral card makers, such as Matrox. 

"Power Mac users will get a more com¬ 
petitive mix of products to choose from,” 
says Mary Fllen Power, communications 
manager lor Matrox ( Dorval, Quebec, Can¬ 
ada). Matrox’s new Millenium board for 
tin* Mac will offer QuickTime video, 


QuickDraw 3D, and graphics hardware 
acceleration and, like the PC version, will 
use the new Window RAM memory. Pow¬ 
er says that a 2-MB version of the card 
will cost "under $500.” 

The fact that these companies are en¬ 
tering the Mac market at the same time as 
the debut of Apple’s PCI Macs is no co¬ 
incidence. Vendors say they were already 
preparing PCI cards for the PC market, 
and adapting their cards for PCI Macs re- 
quircs much fewer resources than rede¬ 
signing for an entirely different bus, such 
as NuBus. "People are looking at the Mac 
market to make a little more money,” Ma¬ 
trox’s Power says. "Doing it without PCI 
would have required a total redesign.” 
With PCI, the modifications required to 
bring a card over to the Mac, such as writ¬ 
ing a new BIOS, are minor, vendors say. 
Other companies, including A l l Tech¬ 
nologies and Diamond, also plan on in¬ 
troducing new add-in cards for the Mac. 

Also, sources say that IBM was expect¬ 
ed to introduce in late May a number of 
high-end PowerPC-based desktops for the 
business market, using a mixture of Pow¬ 
erPC 601 and 604 chips running at 100 
MHz or higher. Because OS/2 for Power¬ 
PC is not expected to ship until later this 
year, the systems will ship sometime this 
summer with PowerPC versions of AIX 
and, perhaps, Windows NT. 


POWERPC THINKPADS ARE COMING 


In addition to PowerPC desktop systems, 

IBM was expected to announce in May two 
PowerPC-based notebooks, both of which 
will be based on the PowerPC 603E chip 
running at 100 MHz. The systems, which will 
look like current ThinkPads, will include a 
CD-ROM, 16 MB of RAM, a TFT (thin-film 
transistor) screen, and support for business 
audio. One version will offer a built-in cam¬ 
era for videoconferencing. 

But IBM is stymied by the delay of OS/2 
for PowerPC, and it’s not certain when 
Microsoft will release Windows NT 3.51, 
which will support Alpha, Intel, Mips, and, 
now, PowerPC processors. In early April, 
Microsoft told vendors the OS would ship 
in "four to six weeks,” says Mark Lan¬ 
drum, project manager for the new Power- 
Play line, a series of PowerPC 604-based 
100-MHz systems that IPC (Austin, TX) 
expected to release in May. IPC, which 
had previously sold only PC clones, says 
its new PowerPlay systems will target 
CAD, graphics, as well as other high-end 
applications. 

However, vendors entering the NT 
PowerPC market must contend with a lack 
of native NT applications, which can’t ship 
until NT 3.51 ships. "Windows NT 3.51 is 
on track forQ2 release,” says Megan Bliss, 
lead product manager for Windows NT 
workstations at Microsoft. "I don’t want to 
try to predict beyond that.” 

—Dave Andrews 
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Your choice of a portable PC may not seem like a crystal clear 

decision at first. There are about a gazillion to choose from. 
Want some clear-cut answers to what's right for you? 
Gateway 2000® offers quality portables with 
performance and features that’ll thrill you to chills. But 
whether or not a (gateway Libertyor ColorBook ;,v ' 
portable PC is the right choice for you. look at these 
guidelines before choosingvonr portaNe PC. 



■ 


Ofi/ 


mim&r ■ „ „„ . 

YouJI need a 486DX: processor at the 
very minimum^We sttong% reconpend 
;iM4. Spreadsheetftfghiphicsand 
word processing all run better and 
** faster with a DX4. All Gateway 
2000 portable PCs include a 
||t-*DX2 or DX4 processor. 


Cache is'great — that is 4hen 
^you can find it on a portable — „ , 
, ^ecause it gives you a superior 
performance. £)ur Liberty DX4-100 ■ 
includes 256K12 cache on an accelerated 
local bus yielding Pentipm'”-like perfor¬ 
mance. The ColorBook ; includes 512K video, 
cache for great video performance. 





Nothing less than a removable 340MB hard drive will 
do. In fact, you'll want the largest hard drive you can get. 

. Microsoft® Windows.'” DOS M and*fandard software applica- 
’ ..tiflnJ automatically consume around 140MB. Allfibertv and 
ColorBook : PCs include at least irfdOMB removable hard drive. 

The Liberty DX4-l6o Best Buy and &iorBool*4-)X4-IOO Best Buy 
■iboth include a 720MB removable hard drive. 

A bare minimum of 8MB RAMj^jjj^t 4MB wasn’t enough 
fast year. To run Windows (ami Windows95B . .* 
RAM will also increase your battery lilejnd impfovwsvstem 
(Performance. /Ml Liberty and CpIorBenC systems come standard 
with SMB RAM and are expandable to 20MB or 24MB RAM. 

It's a portable BC -*ihe smaller and the less it weighs, the better! 
Th£ Libert? and ColorBook-' emerge favorably jp both areas. 



GATEWAY2000 LIBERTY 


I When you’re talking portables, you want the biggest, clearest 
splay possible without adding weight or hiking up the price. 

A good way to judge screens is to divide the screen size of the 

! tble by its weight. The Liberty has an incomparable screen size- 
eight ratio of 2.44. This 10.4-inch screen also gives you 23 
enl more active viewing area than a 9.4-inch screen and 53 
ent more than an 8.4-inch screen. The Liberty’s 10.4-inch and 
irBook 3 ’s 10.3-inch screens also give you the best value available 
color display. 

.xwk for between three and fotirhours of battery life depending 
ic processor and RAM. Batteries based on jjickcl metal-hydride 
1H) or lithium ion will give you the best performance. The 
rty gives you up to four hours or iimc with power management, 
it also allows for upgrading to a lithit/m ion battery. 


J The better the included software applications, the more the value 
your portable PC increases. Pre-installed on all Gateway portables 
iaMicrosoft Works for Windows 3.0 or MS”Of!ice Professional 4.3. 
The OAG® FlightDisk® and World Clock software is also included 
on all Gateway portables. 


■ You'll need a keyboajjj) that’s comfortable for you and that’s also 
easy to use. The Liberty is’equipped with a large palm rest, and flip- 
oyj feej so you can adjusukleyboard angle. Pointing devices vary 

S tly. AfainJlntPonetna^s easy for you to work with. Gateways 
Jpint’” integrated pointer is positioned to be comfortable and 
easily accessible. ^ * * • 


c ■ Extras ?uch as the Liberty's 1R technology add even more value to 
■ vour portable PC. With it you can take advantage of wireless file 
transfer — this means transferring files'between the Liberty and your 
desktop (or bet won two Liberty PCs) without cables! 


Don’t get left out in the cold! When you buy from Gateway 
I 2000, you have dedicated portables technical support for the life of 
your system. Each system also has a 30-day money-back guarantee. 

I Nmv.that you have all the facts, go ahead and shop around. Then 
caM'ojte of our friendly sales representatives about the very cool 
Liberty and ColorBook 3 portable PCs from Gateway 2000. 


ilorBook 1 , Ltberry. HZ (Ytmi, jt&i Tc.cPa 
email or rwistcml tr*Jrroari a of Intel 


■ 4.2 Lbs., 10" x 8" x 1.6" 

■ 10.4" DSTN Color Display 

■ I MB Video RAM 

■ Choice of Desktop IR Receptor 
or External Floppy Drive 

■ Inter 486DX2 or DX4 
Processor 

■ Instant On 

■ NiMH Battery & AC Pack 

■ 2 PCMCIA Type II Slots 

■ EZ Point'" Integrated Pointer 

■ Removable Hard Drive 

■ 78-Key Keyboard 

■ Parallel, Serial,VGA &PS/2 W 
Ports 

■ Portable Specific Software 

■ MS-DOS" 6.22 &WI-W 3.11 

■ Microsoft* Works for 
Windows'" 3.0 or MS Office 
Professional 4.3** 


LIBERTY DX2-50 

10.4" DSTN Color Display, 8M§ 

RAM, 340MBIII), MS Works 

$2699 

LIBERTY DX4-I00 

10.4" DSTN Color Display, SMB 
RAM. 540MBIII), 256KL2 Cache, 
MS Works 

$3299 

LIBERTY DX4-100 
BestBuy 

10.4" DSTN Color Display, 24MB 
RAM, 720MB HD, 256K L2 Cache, 
TelePath™ 14.4 XJACK* Fax/Modem, 
Extra Battery, Leather Carrying Case, 
Desktop IR Receptor, External Floppy 
Drive, MS Office Professional 4.3** 

$4499 


LIBERTY PROFESSIONAL PACK 


MS Office Professional 4.3, PCMCIA TelePath XJACK 14.4 
Fax/Mcxlem, Extra NiMH Battery, Leather Carrying Case $449 

**MS Office Professional 4.3 includes Word, Excel, PowerPoint 
presentation graphics program, and Access ■* database. 


COLORBOOK 2 " 


■ 5.7Lbs., II.65" x 8.5" x 1.77" 

■ 10.3” DSTN Color Display 

■ Intel 486 DX4 Processor 

■ SMB RAM (expandable to 
24MB) 

■ 1.5MB Video RAM (includes 
512KB cache) 

■ Removable Hard Drive 

■ 3.5” Diskette Drive 

■ Integrated 16-Bit Sound and 
Speaker 

■ NiMH Battery & AC Pack 

■ EZ Point Integrated Pointer 

■ 2 PCMCIA Type II Slots 

■ 85-Kcy Keyboard 

■ Parallel, Serial, VGA & PS/2 
Ports 

■ MS-DOS 6,22 &WFW 3. II 

■ MS Works for Windows 3.0 

or MS Office Professional 4.3** 


COIjORBOOK 2 DX4-I00 

8MB RAM, 340MB IID, 

MS Works 3.0 


$2999 


COLORBOOK 2 DX4-100 
Deluxe 

8MB RAM, 540MB I ID. TelePath 
14.4 Fax/Modem, 

MS Office Professional 4.3** 

$3499 

COLORBOOie DX4-100 
Best Buy 

16MB RAM, 720MB III),TelePath 
14.4 Fax/Modem, 

MS Office Professional 4.3** 


$3999 



ve got a friend in tlw business. 


8 0 0 - 8 4 6 - 4 2 8 9 


610 Gateway Drive • P.O. Box 20(H) • N. Sioux City, SD 57049-2000 
Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 
Fax Back 800-846-4526 • Component Add-On Sales 800-846-2080 
Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CST) 


Toll tree from Canada 
800 - 846-3609 


1 Toll free from Puerto Rico 
800 - 846-3613 










News & Views 


COLOR PRINTING 


Color Encroaches 
on the Desktop 


T echnological advances should accel¬ 
erate the use of color output in both 
the home and the office over the next sev¬ 
eral years. An impressive new color print¬ 
er from Tektronix (Wilsonville, OR, (8(X)) 
835-6100; fax (503) 682-7450), the solid- 
ink Phaser 340, successfully addresses 
many of the problems associated with col¬ 
or printers: color print speed, color qual¬ 
ity, plain-paper output, and maintenance. 
Meanwhile, analysts predict the sales of 
new color ink-jet printers priced at under 
$ 1000 should more than double in the next 
three years (see the accompanying chart). 

The Phaser 340 ($4995) prints either 
black-and-white or color documents at ap¬ 
proximately 4 pages per minute (compared 
to 2 to 3 'A ppm for color lasers and about 1 
ppm for color ink-jets generating four-col¬ 
or output). It prints on almost any type of 
paper or transparency film, and Tektronix 
has increased the 340’s resolution to 600 
by 300 dpi. 

The Phaser 340’s perfor¬ 
mance is due to a combination 
of Tektronix’s solid-ink tech¬ 
nology and a new internal print 
mechanism. Color is applied 
to a high-speed, rotating metal 
drum. The drum-rotation speed 
is then reduced, and color is 
applied to the paper. The result 
is vibrant color at high speeds. 

Unlike printers such as Hew¬ 
lett-Packard’s Color LaserJet, 
which makes you maintain sep¬ 
arate developer and toner car¬ 
tridges, you only need to refill 
the Phaser 340’s four solid-ink 
slots. 

Users who print mostly text 
with occasional spot color may 
prefer to go with a color laser 
printer, such as Tektronix’s 
Phaser 540, which offers a rat¬ 
ed speed of up to 14 ppm for 
black-and-white text. However, 
analysts believe the Phaser 340 
is a strong new contender. “ I 


think it’s a viable color laser alternative,” 
says Michael Weiss, president of MWA 
Consulting (Palo Alto, CA), a printing and 
imaging consultancy. 

Vendors are also preparing a new round 
of ink-jet printers. HP (Santa Clara, CA, 
(800) 752-0900; fax (800) 333-1917) will 
likely introduce in June its new DeskJet 
660C, an under-$500 color printer with 
print speeds of up to 1.5 ppm in color and 
4 ppm in black and white. Also, Canon 
(Costa Mesa, CA, (8(H)) 848-4123) was 
scheduled to release in late April the BJC- 
70, an under-3-pound printer with capa¬ 
bilities similar to those of its BJC-4000, 
for a street price estimated at $349. In ad¬ 
dition, Lexmark (Lexington, KY) says it 
will release a slew of new color ink-jets 
this year. And Epson’s (Torrance, CA, 
(800) 289-3776; fax (310) 782-4212) new 
Stylus Pro XL color ink-jet will offer bet¬ 
ter flesh-tone and color-transition printing 
than the current Stylus. It will also print 


INTERNET ACCESS 


Color Splashes from the Desktop 



1994 U.S. shipments 

Color ink-jet (under $1000) 
Color ink-jet (over $1000) 

Color laser (under $10,000) 
Color laser (over $10,000) 
Thermal-transfer/fusion 
■■■» Solid-ink 

• Dye-sublimation (A3/A4)* 

*A3/A4 rotors to paper sires of 11 by 17 and 
8V2 by 11 inches, rospectrvefy 


I DC predicts that, in terms of units shipped, color ink¬ 
jet printers will become the most popular color solution 
for the desktop. 

on up to an 11- by 17-inch area. 

“People are very conscious of color,” 
says Charles LeCompte, editor of the Hard 
Copy Observer (Newton Highlands, MA). 
“In perhaps three years, more people will 
have access to color printing than [those 
who] don’t.” — Jon Pepper 


Service Providers Consolidate 


T he days of numerous tiny ISPs (Internet 
service providers) may be ending. Many 
midsize cities have four or more regional Inter¬ 
net providers, in addition to BBSes that offer 
Internet services. But observers predict there 
will soon be a consolidation of these providers. 

The first steps toward Internet-provider con¬ 
solidation have already been made in the U.S. 
On the national level, for example, on-line ser¬ 
vice CompuServe (Columbus, OH) recently pur¬ 
chased popular Internet software and service 
provider Spry (Seattle, WA). 

Jeremy Allaire, president of New World Me¬ 
dia (Minneapolis. MN), an on-line systems and 
Internet analysis group, says this buy-out is con¬ 
sistent with the revenue-generating models of 
major on-line services. With the acquisition of 
Spry, CompuServe will provide full Internet 
World Wide Web-hased access through its net¬ 


work. “CompuServe bought Spry to acquire the 
software that they give away for free, but the 
model remains the same,” Allaire says. “They 
make money [by] selling the user a data line.” 

Meanwhile, long-distance providers and the 
regional Bell companies are moving into the In¬ 
ternet market. MCI, for instance, recently rolled 
out its IntemetMCI service. Pacific Bell has an¬ 
nounced that, in partnership with CompuServe, 
Intel, Microsoft, and 3Com, it will offer com¬ 
bined ISDN and Internet services. “I think we’ll 
see the vast majority of users accessing the Net 
through a small set of providers, in the range of 
20,” Allaire says. The remainder, he adds, will 
likely survive by providing expertise and infra¬ 
structure to local media companies (i.e., TV or 
radio stations) or businesses that want to set up 
Web pages. —Steven J. Vaughan-Nichols 

(sjvn@access.digex.net) 
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PC Magazine 


Watcom C/C++ simplifies and accelerates development of 
high-performance, multi-platform 16- and 32-bit applications. 
Watcom C/C++ delivers productivity and performance, 
combining our state-of-the-art compiler technology with an 
integrated development environment (IDE) and comprehensive 
set of tools. 


“...target a huge range of 16-bit and 32-bit 

platforms.” PC Magazine 

Watcom C/C++ supports development of applications targeting an incredible array of 
16- and 32-bit PC platforms including: Windows NT, Win32s, 32-bit extended DOS (with 
royalty-free DOS extender), OS/2 2.x and Warp, Novell NLM, Windows 3.x, DOS and OS/2 1.x. 

“The clear cross-platform leader is 
Watcom C/C++...” PC Magazine 

The extensive multi-platform support is amplified by the cross-platform capabilities of the 
IDE and tools, which enable building applications for a wide range of target environments from 
any of the host systems. Thus, you can standardize on a single host environment and toolset for 
application development across a wide range of target systems. 

“(Watcom C/C++) is also the clear leader in turning out fast , tight 
code for a huge number of platforms. ” PC Magazine 
Watcom C/C++ advances C++ optimizer technology with a superscalar optimization strategy 
which uses “riscification” and instruction scheduling to deliver improved performance on 486 
and Pentium processors. The compiler can create a single, high-performance executable which 
runs on 386,486 and Pentium processors. 

“Its excellent performance and very reasonable $199 price 
simply add to the luster. ” PC Magazine 
Find it at CompUSA and Egghead or call 1-800-265-4555 


Watcom 

A Powersoft Company 


“All in all, this 
is a must-have 
package for 
anyone serious 
about C++. 


Watcom International 415 Phillip Street. Waterloo. Ontario. Canada N2L 3X2 Telephone (519) 886*3700 Fax (519) 747-4971 Watcom Europe. United Kingdom. Phone *44 1494 555555 Fax: +44 1494 555595 
Watcom and ttie l ightiimg Device arc trademarks of Watcom International Corp Other trademarks are properties ol their respective owners ©Copyright 1995 Watcom International Corp 
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News & Views 


PC CONNECTIVITY 


Vendors Ride Bus to Better Telephony 


A new USB (universal se¬ 
rial bus) that supports a 
maximum of 12 Mbps could 
become a standard PC connec¬ 
tor next year and eventually 
eliminate the mess of cables 
found behind today’s PCs. 

Like other serial-bus stan¬ 
dards, such as Access.bus, Ap¬ 
ple’s Geo Port, and PI 394 (also 
called FireWire), USB allows 
you to connect multiple devices 
through a single connection to 
a PC. But USB’s maximum 12 
Mbps makes it better suited for 
CTI (computer telephony inte¬ 
gration) applications than Ac¬ 
cess.bus, which tops out at 1 (X) 
Kbps. USB will cost less to im¬ 
plement than PI394, and it’s 


Serial Buses Compared 



STANDARD 

PEAK BANDWIDTH 

Access.bus 

100 Kbps 

GeoPort 

2 Mbps* 

P1394 

100-400 Mbps 

USB 

12 Mbps 

j * Mac serial communications controller implementation. J 


backed by Compaq, Digital 
Equipment, IBM PC Co., In¬ 
tel, Microsoft, NEC, Northern 
Telecom, and likely other com¬ 
panies in the future. 

The most important aspect 
of USB is its ability to handle 
multiple isochronous data 
streams, which means multiple 
devices can operate concur¬ 
rently with guaranteed through¬ 
put and data latency. Asyn¬ 
chronous operation is possible 
for devices that don’t require 
guaranteed bandwidth. USB 
also permits the hot-plugging 
of multiple devices, such as 
modems, telephone switches, 
CD-ROM drives, multimedia 
audio devices, and tape backup 
systems, through a single four- 
wire connector. The interface 
supports up to 64 devices (one 
being the host computer itself). 

Automatic-configuration 
software built into Windows 
95 (though not necessarily the 
First release of Windows 95) 
will provide Plug and Play func¬ 


tionality for these external de¬ 
vices, allowing slotless, low-pro¬ 
file system designs that can be 
customized by unsophisticat¬ 
ed users. USB’s promoters say 
that laptop computers with 
USB connectors will easily 
connect through one port to a 
future generation of standard 
desktop peripherals without re¬ 
quiring a docking station. 

Compaq, DEC, and IBM say 
they will support USB in fu¬ 
ture PCs, and NEC and North¬ 
ern Telecom plan to build USB 
support into their future tele¬ 
phone devices. USB backers 
say the first PCs with built-in 
USB connectors should appear 
in early 1996. USB support has 
been promised for, in addition 
to Windows 95, Windows NT 
and IBM’s OS/2 Warp. 

One advantage that USB has 
over competing standards is its 
price. Jim Pappas, USB pro¬ 
gram manager at Intel (Hills¬ 
borough, OR), says future PCI 
(Peripheral Component Inter¬ 


connect) chip sets from the 
company will support USB at 
no additional cost over that of 
current chip sets. (Texas Instru¬ 
ments currently sells its PI 394 
physical-layer and logical-lay¬ 
er chips for a combined price 
of approximately $30 each in 
I(KX)-unit quantities.) Intel will 
also make USB chips for pe¬ 
ripheral manufacturers. Pappas 
predicts that USB connectors, 
which will be made by other 
companies, will cost system 
manufacturers a mere 35 cents 
per PC. 

Intel officials say USB will 
likely coexist with other PC pe¬ 
ripherals, such as current key¬ 
boards, mice, and serial and 
parallel ports, but they predict 
that USB will eventually re¬ 
place all those ports and their 
associated wires. “We’re quite 
confident we’ll have USB on 
every computer,’’ Pappas says. 
“And the way you make some¬ 
thing universal is to put it on 
the motherboard.” —Matt Trask 


PROCESSOR UPGRADES 

Pentium OverDrive > 

I ntel’s Pentium OverDrive processor is a compromise design. 

It puts a rocket in your socket, all right, but the upgrade sock¬ 
et has a 32-bit, 486-style I/O bus—not the faster, wider, 64-bit 
bus of a regular Pentium. The resulting bottleneck keeps the Pen¬ 
tium OverDrive from delivering as much performance as you 
might expect (sec the accompanying BYTE benchmark table). 

Still, it’s faster than a 486, and Intel did a few things to com¬ 
pensate for the narrower bus. For instance, the Pentium Over¬ 
Drive has twice as much primary cache as a regular Pentium (32 
KB versus 16 KB), optimized cache lines, and a 5-to-2 corc-to- 
bus clock-speed ratio that runs the CPU at 83 MHz in a 33-MHz 
system or at 63 MHz in a 25-MHz system. 

To keep the OverDrive cool—it runs much hotter than a 486— 
Intel strapped a high-reliability fan on the chip. A small TSR 
program monitors the fan’s rpm rate; if the fan slows down or 
stops, an error message |*>ps up on the screen, and the CPU throt¬ 
tles back its clock speed to prevent a meltdown. 

With a street sticker price of about $400, the Pentium Over¬ 
Drive is a reasonable upgrade if your 486 system is otherwise 
adequate. You will also spend less time upgrading your office if 


Moderate Upgrade 


Pentium OverDrive Yields Modest Gains 


The DOS version of BYTE’s Native Mode benchmarks shows the performance 
of a 25-MHz 486 Zeos Pantera upgraded with a Pentium OverDrive chip to be 
less than that of a 90-MHz Pentium. The Pantera system we tested had a write¬ 
back cache. Intel estimates that 486 systems with write-back caches perform 
about 15 percent faster than similar systems with write-through caches after 
they have been upgraded. Many older 486 systems have write-through caches, 
but Intel says that by the end of this year, most 486 systems will ship with 
write-back caches. 




ZEOS 25-MHZ 

PANTERA WITH 


486 PANTERA 

PENTIUM OVERDRIVE 

Integer index 

.216 

.704 

FPU index 

.135 

.618 

A 90 MH/ Dell Pentium ■ 1. 




you’ve kept gtxxl records about whose 486 systems are Pentium- 
upgradable—and which ones are not. But with prices of full- 
fledged Pentium systems plunging, you might be better off sav¬ 
ing your money for a whole new computer. — T. R. H. 
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Now you can connect up 
to three parallel printers 
to a single network node. 

Your office has till kinds of printers, 
and all kinds of printer configura¬ 
tions, all of which can change daily. 
And it’s your job to h<x>k them all 


up to the network. With a limited 
number of nodes, that can lx» a big 
problem. 

Fortunately, there’s an easy way 
out-and in. The new HP JetDirect 
EX Plus3 print server lets you 
connect up to three printers to the 


NOS Compatibility: Novell NetWare; Microsoft* 
Window*.' 95, Windows NT, Windows for Workgroups, 
LAN M.mager; IBM LAN Server. UNIX*: HP UX. 
SunOS, Solaris, IBM AIX, SCO UNIX. Ipd; 

Apple Ethertalk 

Management Support: HP JotAdmin print 
management software enablos consistent 
installation and management of any HP 
JetDiroct connected printer on tho notwork; 


supports SNMP based network management software 
• Flash memory for oasy upgrades 
• Multiple protocols with automatic switching 
• Throe high-performance IEEE 1284 ports 
• 3 year roturn to HP warranty 

• HP JetDirect EX and EX P!us3 print 
rvers support all parallel printers 
• HP JetDiroct cards support HP printers 
^ with I/O slots 



network, using only one LAN 
connection. Best of all, it works 
with any parallel printer, and 
supports virtually every network 
protocol and NOS out there. 

For fast faxed information, call 
1-800-964-1066.* You’ll discover 
that for every problem, there’s a 
solution. At least when it comes 
to network printing. 

HEWLETT® 
PACKARD 



Specification* for HP JetDirect EX Ptue3. Award logos appfy to HP JetDirect EX. *ln Canada, call 1 800 387 3867. Dept 239 Microsoft« a U S. registered trademark and Windows is a U S trademark 
of Microsoft Corporation UNIX is a registered trademark m the United States and other countries, licensed exclusively through X/Open Company Lim*ad ©1995 Hewlett Packard Company RND016 


















New Back-UPS: $ II9 


blackouts, brownouts 


Just don’t have the time for power problems on 
your PC? Don’t worry. They’ll always make the 

WNIXJVVS t * mc ^ >r y<U1, s not a P° wcr problem will 
C oMBVinaj' occur, but when. Due to household appliances, 

poor wiring, bad weather or even other office equipment, 
power problems are as inevitable as death and taxes. 

You can’t run, but you can hide, behind APC protection. 

I hat’s why we’ve just introduced new models in our 
award-winning Back-UPS line, now delivering reliable 
protection for just Si 19. 



Source: Contingency Planning 


FREQUENCY OF 
POWER PROBLEMS 



Sags & 
Blackouts 


91.7% 


Source: Bell labor atone* 


In the next three months, more than 
30,000,000 PCs WILL BE HIT BY POWER 
PROBLEMS... 

Who needs power protection? If you use a 
computer, you do. A study in a recent PCWeek 
showed that the largest single cause of data loss is 
bad power, accounting for almost as much data loss 
as all other causes combined. Every PC plugged into 
an outlet is vulnerable. In fact, you have better odds 
of winning the lottery than of escaping the sting of 
power problems. One study found a typical PC is hit 
over 100 times a month, causing keyboard lockups, 
hard drive damage, and worse. 

Simply put, if power problems are the least of 
your troubles, you’ve got one chance to keep it that 
way. You insure your car and home with the best 
policy you can afford. It just doesn’t make sense to 
leave your PC (which is at far greater statistical risk) 
vulnerable to loss or damage. 




For extended 
brownout protection 
for advanced PC 
workstations call 
about APC’s New 
Back-UPS Pro! 


PC World 

Top 20 
Upgrade 


"Dow7 take chances. Get the 
ultimate protection... from APC. * 
-PCWorld 


Back-UPS should he standard on 
every desktop... effective , affordable , designed to 
last..." —PC Computing 


“Never been cheaper or more convenient. A 
UPS can pay for itself the first time it saves 
your data ." -MacUser 


“The clear winner in price performance., 
its unbeatable... ” -PC Magazine UK 


Why a $119 APC UPS costs less than a $9." 
“surge protector’’... 

Contrary to most people’s belief, a 
PC' alone already has more protection 
built into it than a low-end “surge 
suppressor,” which is usually nothing 
more than a well-packaged extension 
cord. In other words, going without 
any protection is just as good as 
underspending on one of the most 
important PC] decisions you’ll make. 

And since sags and blackouts represent more than 90% of 
power problems likely to hit your computer, even quality, high- 
performance surge suppressors are literally powerless to protect 
you from data loss. 
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protection against 
ind other trials by fire 


More than 3,000,000 satisfied customers count on APC reliability that goes above and beyond the call of duty 



After a raging fire winch took IS trucks to 
subdue, Michael Bemdkin, director of the 
Systems Division at Correa Enterprises, 
hit. didn't expect much. “While 
rummaging through the ashes, we heard 
■ me thing beeping. Our four APC units 
were still in action, while two llPSes from 
awaher brand were history. We're still 
using these same APC units at our new 
office location ■ they still mirk like a 
charm! We're impressed with the 
ruggedness, reliability, and prmluct support 
offered by APC. * 


■ 


Dong Welch learns his reliability lessons 
well: “While still a Computer Science 
student , / was at home preparing a large 
spreadsheet for a final protect when 
Anchorage experienced an all too common 
Sc Richter earthquake. If mst for my back¬ 
ups 400 it would hair been back to square 
one! I’m now the Network Systems 
Manager at Charter Cad lege, in charge of 
three networks. I learned my UPS lesson 
well back in my student days. I've neirr 
been disappointed with APC. and the 
product has had quite a work out. “ 



Brian Krause. Network Manager for 
Goodyear Airship Operations, kmnvs how 
critical APC. protection can be.“ The night 
of the All-star game a tornado came 
tbnnigh our blimp hanger and Ituik out our 
roof. Our airships demand absolute 
communication so I protect our local and 
remote senders with the most reliable 
protection I can find: APC. APC.’s 
PourrC.hute software shut our senrr down 
in an orderly way... closed out all files nice 
and neatly. When ur reconnected, 
eirrythmg came back up perfectly, without 
a hitch.“ 


Trial by Air 

V 


Paced with a water mam break, Mark 
Conley, Regional Manager of Ntnrll’s 
remote sales office in Detroit was amazed 
at APC.’s reliability. “The APC. unit was 
sitting in an inch and a half of water, 
unirkmg fust fine, as though nothing was 
unusual and ur lost no data to this 
I disaster. We’ve used APC. here now for at 
I least four years - more than a dozen units 
I are all around the office, and ur’re well 
I satisfied, so ur were eirn more impressed 
I to learn that the units are amphibious! “ 



Trial by Water 



Back-UPS Award Winning FEATURES 

' ► I ^matched surge/lightning protection for 
in tviinum hardware safety 


v Site diagnostics automatically spot missing 
giound and reversed polarity 

> I AN signaling allows simple shutdown with 
interlace kits for automatic data protection 
<400 .ind above) 

* l Iser replaceable, hot swappable batteries 
insure uptime safe disposal. Batteries will 
last 3-5 years under normal use. 

• $25,000 lifetime Equipment Protection 

» 10 minute runtime with specified applications, 
l or longer runtimes choose next largest unit. 


Model 

Application Sugg.List 

200 NEW 

“Green” PCs 

SI 19 

280 NEW 

LAN Nodes 

SI 39 

400 

Desktop 486/386 systems 

SI 99 

450 

Tower 486/386 systems 

S254 

<>00 

CAD/CAM workstations 

$359 

>00 

Longer runtime 

$529 

1250 

Multiple systems 

$689 


France: (♦33)1.64.62.59.00 (iermany: 1*49)89 958 23*5 


That’s why you need instantaneous 
battery backup power from an APC 
Uninterruptible Power Supply to prevent 
keyboard hxkups, data loss, and crashes. 
With an APC UPS, you get six times the 
protection of a high-end surge protector 
for little more than twice the price. And 
$119 is much less expensive than false 
piece of mind. APC] UPSs carry up to a 
$25,000 lifetime guarantee against surge 
damage to your properly connected equip¬ 
ment, and are available to suit any 
application, from network servers and 
PCs, to fax and satellite systems. 

Protect yourself or 

KICK YOURSELF... 

It’s been said that there are two types 
of computer users: those who have lost 
data, and those who are about to. Prevent 
the single largest cause of computer 
problems and join a fast-growing third 
category: those who protect their PC’s 

UK: (*44) 1 753 511 022 Ireland: (*35)391 702000 


with the most reliable protection they can 
buy: APC] UPSes. So ask for APC] at your 
favorite reseller. At just $119 an APC UPS is 
serious protection no serious computer user 
should he without. 


APC has won more awards for reliability 
than all other UPS vendors combined... 



AMERICAN POWER CONVERSION 


Call 800-800-4APC 

please reference Dept. A2 

Tel: (401)789-5735 
Fax: (401)788-2797 
CompuServe: GO APCSUPPORT 
Internet: apctech@apcc.com 

Latin America: (*1)401.789.5735 Japan: (*83)5295 1988 
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I> R O <; K A IVI IVI I N <; 


Getting Clear About Fuzzy 



W hat do pension plans, 
elevators, and battery 
chargers all have in common? 
Each is an important applica¬ 
tion of fuzzy logic, a style of 
computing that is slowly and, 
according to experts, inevitably 
replacing the binary-based pro¬ 
cessing now found in many ol 


The MathWorks’ 
(Natick, MA, (508) 
653 1415; fax 
(508) 653-2997) 
Fuizy Logic Toolkit 
($895, available for 
Macs, Windows, 
and Unix) combines 
fuzzy-logic 
modeling with 
engineering-design 
tools that integrate 
with the company’s 
Matlab technical- 
computing 
environment and 
Simulink graphical 
simulation 
environment. 


the world’s applications. 

“Any application that’s log¬ 
ic-based can be fuzzy-based,” 
says David Brubaker, a fuzzy- 
logic consultant for Hunting- 
ton Advanced Technology 
(Menlo Park, CA). “There’s 
more fuzzy logic around than 
you probably think, from your 


appliances at home, to the car 
you drive to work, to the heat¬ 
ing system in your building,” 
he says. However, Brubaker 
adds that many fuzzy-logic 
designers won’t discuss their 
projects, “either because they 
don’t want to give away any 
competitive advantage or they 
arc afraid of losing sales if their 
customers found out.” 

Such fuzziness about fuzzy 
logic has stifled the market, 
according to Bonnie Packcrt, 
cofounder and executive vice 
president of HyperLogic (Es¬ 
condido, CA), maker of Cubi- 
Calc, one of the first general- 
purpose fuzzy-logic-design 
tools. Like many companies in 
the business, HyperLogic has 
experienced slow growth. “1 
think part of the reason is a lack 
of exposure for fuzzy, especial¬ 
ly in the press,” Packcrt says. 


An Early Survey of Windows 95 Plans 


lt’$ starting to look like Microsoft will release Windows 95 this August. BYTE gently poB«l .m«nb*rcJ vendors to 

— 

dors will support some element of OLE 2.0, as well as long filenames. 

Corel 1(613) 728-8200; fax (613) 728-9790) 

CorelDraw 6. Offers faster redrawing, multitasking, and multithread¬ 


ing; OLE 2.0 automation; and in-place editing. Has a new presenta 
tion module that offers 3-D modeling. Also, CorelCAD. a 3D CAD 
package for Windows 95. and 32-bit Corel Ventura 6. which offers 
support (or HTML (Hypertext Markup Language) and SGML (Stan¬ 
dard Generalized Markup Language). 

Delrina ((800) 268-6082; fax (408) 363-2340) 

Rebuilt 32 bit versions of WinFax Pro and WmComm Suite. Both of 
fer background communications without the hiccups. They now sup¬ 
port call control through TAPI (telephony API), and unified messaging 
lets you store fax. E-mail, and voice messages in one mailbox. 

Lotus Development ((800) 343-5414 or 
(617) 577-8500) 

Windows 95 version of SmartSuite. Includes OLE 2.0 and informa- 
tiorvsharing among applications, including Notes. Team collabora¬ 
tion tools in 1-2-3 and WordPro (formerly Ami Pro) let you distribute 
portions of a spreadsheet or document to colleagues via a LAN, 
Notes, or E-mail; collect comments and annotations; and consol! 
date them in your final document. 

Micrografx 1(800) 765-7859 or (214) 234-1769; 
fax (214) 994-64771 

Picture Publisher for Windows 95. Offers extensive support for multi 
threading; is 50 percent faster when working with large files and 
200 percent faster when applying filters. 


Microsoft 1(206) 882-8080) 

Windows 95 32-bit versions of Excel. Schedule Plus. Word, and 
other applications. Single-threaded assembly code for Excel re¬ 
calculation has been hand tuned for 32 bits, making it 50 percent 
faster than before. 

Stylus Innovation ((617) 621-9545; 
fax (617) 621-7862) 

Visual Voice 32-bit OLE controls, which are environments for devel¬ 
oping computer-telephony applications, such as interactive voice 
response, text tospeech. faxback. or voice recognition. These OLE 
controls can be used in any development environment that supports 
OLE. such as Access. Delphi. Excel. PowerBuilder, and Visual 
Basic 4.0. 

3D/Eye ((800) 764-5237; fax (607) 257-7335) 

TriSpectives 1.0. an affordable 3D product-design and graphics tool 
for professionals, combines a CAD engine with a GUI. 

WordPerfect 

PerfectOffice for Windows 95 (which includes WordPerfect for Win¬ 
dows, Quattro Pro. Presentations. InfoCentral, Envoy, and Group 
Wise) will offer full OLE 2.0 support and up to a 60 percent perfor¬ 
mance improvement in some areas due to 32 bit code, code tuning, 
and more shared code (and. thus, less hard disk access). Other 
benefits; Long filenames are supported at the OS level, and OLE 
drag and drop support will break down existing walls among 
applications. 


However, Market Intelli¬ 
gence Research (Mountain 
View, CA) says that worldwide 
fuzzy-logic revenues were $2 
billion in 1994, a number that 
will reach $8 billion by 1998. 

The research Finn also says that 
U.S. and European companies 
are now taking an active inter¬ 
est in the field, following sue- I 
cessful commercial fuzzy proj- 
ects in Japan. 

Fuzzy logic provides a way 
for computers to deal with the 
ambiguities of the real world. 
Rather than using numbers that 
arc always true or not, fuzzy 
applications can use numbers 
that are very true, slightly true, 
or somewhere in between. 

FuziWare (Knoxville, TN, 
(8(H)) 472-6183 or (615) 588- 
4144; fax (615) 588-9487) 
holds a patent on using fuzzy 
mathematics in a spreadsheet. 
With the company’s FuziCalc 
product, which can import data | 
from Windows-based spread¬ 
sheets, you can create scientif¬ 
ic, technical, and financial-pro¬ 
jection models that use fuzzy | 
logic. 

A simple example of an ap¬ 
plication of fuzzy arithmetic is 
revenue forecasting, in which 
you take historical data, such 
as a previous year’s revenue, 
and project it for future years 
using three likely growth rates 
to derive a triangular fuzzy 
number. You then project rev- I 
enuc by multiplying the base 
revenue by (1 + the fuzzy growth 
rate). “Knowing the relative de¬ 
gree of belief across the range | 
is critical information ” says . 
Karl Thorndike, president of ! 

FuziWare. “Encapsulating that ' 

information into a single fuzzy j 
number keeps you from throw- I 
ing away information each time I 
you do a calculation. ’ 

—Randy Cronk 
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For Windows and Macintosh 


20,000 of the best high 
resolution photographs 
chosen from the 
^ millions 
^ submitted 

to Corel! $| 
Royalty free for use 
in everything from i 
advertisements to . 
presentations! 


CD-ROMs 

20,000 Photographs 


ALSO INCIUDIS 

• Corel Visual Database - Search for 
specific images from the 20.000 
photographs available using 
descriptive keywords. 

• Full Color Reference Manual 
Displays all 20.000 photographs. 

OTHER COMPREHENSIVE UTILITIES 

• Corel Photo CD Lab 

• Corel Mosaic Visual File Manager 

• Corel Artview Screen Saver 

• Corel CO Audio 

• Windows Wallpaper A Flipper 


• NIGH RESOLUTION 5 resolutions from 128 
X 192 up to 2048X3072. 

Each Image Is approximately 
18 megs (uncompressed). 

• COLOR FUNCTIONALITY Grayscale. 

16 colors. 2S6 colors or RGB (24 bit). 

• EXPORT FILTERS Windows: TIF. BMP. EPS. 
PCX or GIF. Macintosh: TIFF or PICT. 

• COMPATIBILITY Can be read by any 
CD-ROM player (XA support not needed). 

All photographs are In the Kodak 

Photo CD format. 


ALSO AVAILABLE FROM COREL 


Volume Sets: 

Selected from the Corel 
Professional Photos collection 
on CD-ROM! 


Over 10.000 
professionally-designed 
clipart images on CD-ROM. 
Available in Windows or 
Macintosh versions. 


Individual Titles: 


100 stunning photographic images on CD-ROM. 
Hundreds of individual titles available. 

The world s largest collection of royalty free 
stock photography Images. 


$ ATTENTIONS 

PROFESSIONAL PHOTOGRArMKS! 


TigerDirect 

1-800-CD-TIGER 

1-100-238-4437 


1-613-728-0826 ext. 85080 


Please mention t <xk» BSZ 
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News & Views 


adaptive c o m l» U T 1 N c; 

Windows 95 Sees 

Better Future 


W indows has been a 
mixed blessing tor 
disabled computer users. Peo¬ 
ple who arc unable to type on a 
standard keyboard can benefit 
from Windows and other GUIs 
like the Macintosh interface, 
in which a few keystrokes or 
mouse-clicks can accomplish 
many tasks. But for blind or 
moderately visually impaired 
users, using Windows with 
adaptive equipment, such as 
speech, braille, and screen- 
magnification systems, can be 
frustrating. And, due to incon¬ 
sistent programming methods 
by Windows software devel¬ 
opers and a lack of standards, 
adaptive equipment that ver¬ 
balizes important information, 
such as the current position of 
the mouse cursor, doesn t al¬ 
ways work. Microsoft now says 
it will work to improve Win¬ 
dows' support for blind users. 

One near-term solution in 
which Microsoft hopes to im¬ 
prove Windows accessibility 
is by putting its Access Pack 
of utilities, which aids disabled 
users, in the Windows 95 con¬ 
trol panel. The Access Pack 
can provide such assistance as 
holding and locking the Shift 
keys, allowing mouse move¬ 
ments via the arrow keys or an 
external adapted switch, and 
making the screen Hash when 
the speaker beeps. These utili¬ 
ties make a computer more ac¬ 
cessible for users with hearing 
or other physical disabilities. 

The company also plans to 
improve Windows support lor 
third-party assistive devices. 
“We plan to provide extra as¬ 
sistance to independent soft¬ 
ware developers writing ac¬ 
cessibility software, give the 
developers increased access to 
low-level technical informa¬ 


tion, and evangelize how to 
make programs more acces¬ 
sible across the board,” says 
Greg Lowney, a senior pro¬ 
gram manager in Microsoft s 
Accessibility and Disabilities 
Group. 

Microsoft also plans to im¬ 
plement new features in its 
API and DLL library to make 
Windows 95 more compatible 
with adaptive hardware and 
software. A Helper.DLL lile, 
which will be released shortly 
after Windows 95, will expose 
system information (e.g., the 
on-screen location of a menu 
item) to accessibility products 
through a supported, docu¬ 
mented interface. Further out, 
Microsoft has other plans. “Our 
intention is to use the off-screen 
model [OSM | as the basis of a 
component architecture to pro¬ 
vide access to information on 
the Windows screen,” explains 
Lowney. In the OSM, a data¬ 
base tracks the data that a Win¬ 
dows application writes to and 
removes from the computer s 
screen. A screen-reader pro¬ 
gram queries the OSM to find 
out exactly what's on the screen 
at any given time so that it can 
reliably report this information 
to a blind user. 

People in the disabled com¬ 
munity welcome Microsoft s 
plans but remain wary. “I am 
impressed with what Microsoft 
has agreed to do and to con¬ 
sider," says Paul Schrocder, na¬ 
tional program associate lor 
technology and telecommuni¬ 
cations at the American Foun¬ 
dation for the Blind (Chicago, 
1L). "But we must remain vig¬ 
ilant to ensure that they and 
other companies really commit 
to making computers more ac¬ 
cessible for persons with dis¬ 
abilities.” —Joe Lazzaro 


ANSI C Anywhere 

Some time ago, a fellow BYTE editor loaned me his notes and documents 
from a conference on how to retarget GCC, the GNU C++ compiler. Af¬ 
ter spending days poring over the materials, I emerged none the wiser, 
and simply more jealous of anyone who’d succeeded in building his or 
her own GCC compiler. Apparently, I didn't have the mental stamina re- 
quired to accomplish this task. 

Then I found out about the Retargetable Software Tools from Archelon 
(Waterloo, Ontario, Canada, (800) 387-5670). I’ll say right up front that 
Archelon’s tools build C compilers, not C++ compilers. Furthermore, the 
software is not cheap: The storting price is $3495. But you get a set of 
tools to construct a C compiler, an assembler, a linker, and a librarian 
for whatever target processor you wish (provided, of course, that the pro¬ 
cessor is powerful enough). There’s also a preprocessor for the com¬ 
piler’s front end and a peephole optimizer for its back end. 

Furthermore, the C compiler is ANSI compatible. Arehelon’s president, 

R. Preston Gurd, informed me that the company has verified the output 
with the Plum-Hall suite. 

I spent most of my time with the kit working with the C compiler portion. 
That meant wading through the CIF (compiler information file). The 
CIF tells the compiler everything it needs to know about the architecture 
of the target machine, including available registers, which ones can 
be used for indexing, which one can be used for the stack pointer, 
whether there’s a frame-pointer register, the format of assembly in- 
structions, and addressing modes. 

Using these tools, you end up working in two directions at once. On one 
end is the target processor’s architecture. On the other end are the rod.- 
mentoty operators that the compiler understands. Your job is to connect 
the two. 

For example, one of the compiler’s fundamental operators is SUB; its for¬ 
mat is “Sdest = Sleft - Slight,” which means that the SUB operator sub¬ 
tracts the right operand from the left operand and puts the result in a 
destination operand. Your job is to teach the compiler the assembly in¬ 
structions it must emit to perfomr a SUB operation. Of course, a SUB op¬ 
eration can have characters, integers, long integers, or floating-point 
values as operands; you have to take all cases into account. 

I won’t kid you; this stuff is not for the squeamish. I recommend that you 
work through the demonstration files, trying a little reverse-engineer¬ 
ing until you get the feel of how the commands in the CIF work. Then 
bring up your compiler piecemeal-don’t try to do the whole thing 
at once. You can have it output dummy instructions for the operators 
you’re not sure of in the beginning and then complete it all later. 

My biggest complaint is that the documentation could stand more 
work. I appreciated all the Backus-Naur diagrams—they helped me fig¬ 
ure out the proper syntax for a command—but more examples, such as 
a tutorial for an 8088 C compiler, would make the process smoother. 
Still, if you find yourself working with a variety of processors or custom 
microcontrollers and you’d like to start building a library of ANSI C 
compilers for yourself, Archelon’s Retargetable Software Tools de¬ 
serves a look. I worked with the DOS version; versions also exist for Umx 
System V release 4.2, HP-UX, SunOS, and Solaris 2.x. 
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Bell & Howell Copiscan II " Document Scanners 


Cutting-edge 
technology has no 
room for warm, 
fuzzy characters. 

Soft, fuzzy type is great on kids pajamas and schmaltzy greeting cards. 
Unfortunately, it also shows up on bills of lading, insurance forms, and legal 
briefs. That’s why we’ve designed ACE Plus—Automatic Contrast Enhancement. 



A 


It turns soft-edge, low-contrast characters into cold, hard letterforms. And 
that can actually make scanned documents more readable than the originals. 
It also makes sure operators don’t spend all day scanning documents over and 
over. We have a brochure that tells you the whole story. For a free copy, call 
1-708-675-7600. Or e-mail us: copiscan@mcs.com. 


BELthHOWELL 




The Document Management Pfcoplc 
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Olivetti Suprema 

Before choosing 
any other PC, 
count to ten. 



A complete line 
equipped with 
Pentium* power. 


The power and processing speed 


of the latest Pentium* chip 
generation - in single or dual 


processor versions - allow you 
to get the best out of all applications! 
The Suprema line of PCs offers a 
choice of processing jxrwer ranging 


from the Pentium 75 MHz to a 
record breaking 120 Ml Iz. 



I Dual Processor 
Architecture. 

Suprema’s technological 
innovations are available and ready 
to use thanks to its Dual Processor 
architecture, breaking down 
performance barriers to give you 
the power to complete the most 
complicated tasks: from business 


modelling 
to highly 
complex 
graphics 
applications. 

Suprema Dual Processor also has 
Windows NT pre-installed allowing 
you to fully exploit the bene! its of a 
multitasking operating environment. 


3 Immediate access to 
networking and 
Personal Conferencin; 

Suprema PCs are ready for 
immediate integration with all 
network systems, thanks to the 
embedded Ethernet controller. 
With the preinstalled Intel 
ProShare Premiere, a data 






























»onferencing application that 
illows remote users to 
< ommunicate and share 
programs/documents at a distance, 
Suprema PCs optimize company 
productivity. 

The best 

of multimedia at your 
fingertips. 

I he Suprema PCs are equipped 
with highly sophisticated 
technology to improve the man- 
machine interface. All Suprema 
*Cs are available with four 
speed CD-ROM and audio 
apability. Audio performance 
is further 
nhaneed 
>y options 
o improve 
»ou nd 
piality 

wavetable) and easy to use 
oft ware tools. A PCMCIA kit 
s available to allow immediate 
ccessto portable PC 
>eripherals. 



i 


| I Plug & Play. 

• jk Plug & Play architecture lets 
kw you expand the system 
uickly and easily, thus consistently 
ducing operating costs. 

i f Certified with 
| | over 300 HW/SW 
? * products. 

Iquipped with Microsoft 
Windows for Workgroups on the 
lono-processor, and Windows NT 
n the dual-processor version, the 
uprema PCs provide full 
xnpatibility with all industry 


SUPREMA 

M6-630 

M6-640 

M6-650 

M6-650 DP 

M6-670 

Microprocessor 

Pentium 75 

Pentium 90 

Pentium 100 

Dual Pentium 100 

Pentium 120 

Dual Processor 

ready 

n.a. 

ready 

standard 

n.a. 

Bus 

PCI/ISA 

PCI/ISA 

PCI/ISA 

PCI/ISA 

PCI/ISA 

RAM 

8/16-128 

8/16-128 

16-128 

!6d28 

16-128 

Slots 

5 

5 

5 

5 

5 

LAN on MB 

standard 

n.a. 

standard 

standard 

standard 

Audio & CD 

standard 

standard 

standard 

standard 

standard 


Designed for 



standards: they're tested with over 
3(X) applications and certified 
by the world's leading software 
houses. In addition, 

Suprema PCs are fully ^ 
prepared for 
optimum 
implementation Microsoft * 

of Windows 95. Windows 95 

7 Three-level 
security. 

Options on three levels 
(hardware, software and 
mechanical); that is the Suprema 
offer for data security and secrecy. 
Information and applications, vital 
for the life of a company, are thus 
completely safeguarded. 

8 Environmental 
Care. 

Respect for the 
environment has always been 
priority in Olivetti's choices. 

For this reason, Suprema - like all 
Olivetti PCs - is produced with 77& 
recyclable materials. But ecology 
also means energy saving: in 
accordance with the Energy Star 
program the Power Management 
System permits considerable 
energy savings 
when the PC is 
switched on but 
unattended. 



ISO 

9241 


a 


9 ISO 9241 and CE : 
full conformity. 

Olivetti has maximum 
respect for the requirements and 
safety of users. A tangible example 
of Olivetti's full conformity with 
the European ISO 9241 standards 
is in the monitors with their high 
image-stability and 
low radiation 
emissions. Or in the 
casing and the 
keyboards, designed 
according to the most 
advanced ergonomic 
criteria. In addition 
the CE brand 
guarantees the absolute conformity 
of Olivetti PCs to the European 
safety and EMI (Electro Magnetic 
Interference) compatibility 
standards. 

© Customer care: 

15,000 specialists. 

Those selecting the 
Suprema, or any other Olivetti PC, 
find an international network 
of 5,5(X) Dealers and Systems 
Partners and 15,000 specialists 
to provide companies with all of 
the assistance, support and advice 
they need. Just one more reason, 
besides the above, for relying 
on Olivetti. And for counting to 
ten before choosing any other PC. 

Olivetti 
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News & Views 


Whatever Happened to... 


INTERNET COMMERCE 


Caching Could Stall 
Internet Commerce 


A technique used by ser¬ 
vice providers to give 
their users fast access to World 
Wide Web pages could stymie 
the plans of companies who 
want to rent out electronic-store 
space on the Internet. 

The problem is due to a tech¬ 
nique called caching , in which 
Internet providers cache Web 
pages to provide fast access to 
popular ones. Web caching is 
already used by Internet sys¬ 
tems using the CERN (Euro¬ 
pean Laboratory for Particle 
Physics) Web server in proxy 
mode as part of firewall secu¬ 
rity systems. Caching moved 
to the front of Web publishers’ 
concerns earlier this year when 
the Prodigy on-line service, 
based in White Plains, New 
York, released its Web brows¬ 
er and its caching Web-server 
software. 

Because of its Web caching. 
Prodigy’s 1-million-plus po¬ 
tential Web readers see a fast¬ 
er response time when they ac¬ 
cess a popular Web site. But 
since Prodigy’s readers are ac¬ 
cessing the Web cache instead 
of the actual Web itself, the re¬ 
liability of the number of times 
that users access a specific page 


INTERNET INDEX 


Estimated number of people who 


can use interactive services on 
the Internet: 13.5 million 


Percentage of movie ads with In¬ 
ternet addresses in the Boston 
Globe on February 12,1995: 8 






Hewlett-Packard’s Kittyhawk? 

(see “HP Delivers Matchbox-Size Hard Drive," July 1992 BYTE, page 32) 


Number per day of Prodigy users 
registering to use Prodigy’s Web 
access: 15,000 


Price per hour of Web access on 
Prodigy after the first 5 hours: 
$2.95 


—Compiled by Win Ti 

(treese@openmarket.com) 


(known as hits) is reduced. 

Prodigy’s caching scheme is 
troubling to some Web pub¬ 
lishers who rely on accurate 
page hits to determine the pop¬ 
ularity of their Web pages (and, 
in some cases, to set Web-space 
advertising rates). “I rely on hit 
counts to determine whether 
or not I am posting data that 
people want to read,” says Bob 
Wyman, vice president of new 
technologies for Medio Multi¬ 
media (Redmond, WA), pub¬ 
lisher of a CD-ROM monthly 
magazine called Medio Maga¬ 
zine. “My business depends on 
accurate data about user pref¬ 
erences,” he adds. 

However, Don Tydeman, 
publisher of NetGuide Maga¬ 
zine (Manhasset, NY), says the 
use of Web hits is not useful 
for determining Web-page pric¬ 
ing models because it assumes 
that the electronic-publishing 
model is similar to the print 
model and that readers behave 
in comparable ways. "That s 
simply not the way it is,” he 
says. Tydeman adds that the 
value of a Web page is in the 
quality of the relationship that 
exists between the market¬ 
er and the customer and the 
Web’s ability to provide both 
with such benefits as shorter 
time to market, cost savings, 
and expert advice. 

Other firms are now explor¬ 
ing alternatives to the Web-hit 
model. Tom Dubois, director 
of business strategy for Niel¬ 
sen Media Research (Dunedin. 
FL), a major media-tracking 
company, says his firm is in¬ 
vestigating several measure¬ 
ment methods, including hit 
audits, user surveys, and track¬ 
ing certain Web users and the 
Web sites they access. 

Ken Applcman, Prodigy 
program manager for the In- 


Hewlett-Packard’s 1.3-inch Kittyhawk hard drive, which packed 
about 20 MB of disk storage into a rotating hard drive about the 
size of a matchbox, was a marvel of miniaturization. The drive s 
components were so small and precise that HP joined forces 
with Japanese watch company Citizen to manufacture the drive. 
But HP discontinued the line last year, citing lower-than-expected 
sales. 


Eric Larson, HP’s operations manager for mobile storage, 
says the company designed the Kittyhawk for use in mobile- 
computing devices, such as PDAs (personal digital assistants) 
and small hand held devices, and nontraditional applications, 
such as game machines and printers. In 1993. HP tried to rem¬ 
edy one weakness of the Kittyhawk-its low capacity-by releas¬ 
ing a second implementation of the drive that doubled its capac- 
ity to 40 MB. 


But Larson says the main factor in HP's decision to discontin¬ 
ue the line was weak sales in the subnotebook market. The 
subnotebook market had trouble developing and is still in trouble 
today." he says. "Products didn’t come out and were either can¬ 
celed or delayed." 

HP has manufactured the drive in small quantities since 1991 
to satisfy its contracts with vendors, but it will end production 
this summer. According to Larson. HP is applying the knowledge 
it gained in manufacturing technology and automation during the 
Kittyhawk project to its factories in Penang. Malaysia, and Boise, 
Idaho. As far as getting back into the market with the Kittyhawk. 
Larson says. "We’ll watch and see what happens. —Nick Baran 


IBM’s Workplace Shell for DOS? 

(see “OS/2 Gets Lean and Mean," August 1994 BYTE) 

Users who prefer a character-based PC OS will find much to in¬ 
vestigate in IBM’s new PC DOS 7. including a tape backup facih- 
ty. a file-synchronization utility, the ability to create compressed 
drives of up to 2 GB. and many other new attributes. But one 
feature noticeably absent from this latest version of PC DOS from 
IBM’s Personal Software Products Division (Austin. TX) is the ver¬ 
sion of the Workplace Shell that was to provide a graphical shell 
to support task switching, drag-and-drop operation, file manage¬ 
ment, and other functions for PCs running DOS in real mode. 

IBM officials say the shell for PC DOS is currently on hold and 
“may or may not be” ever released. 

And what about a new version of MS-DOS? Microsoft officials 
say the company is currently focused on getting Windows 95 
into the channel by August. After that’s released. Microsoft will 
evaluate whether it should further develop MS-DOS. Meanwhile. 
Novell says that it will no longer release new versions of Novell^ 
DOS. 


temet, says that he’s aware of 
the issues lurking behind Web 
caching, noting that Prodigy 
is also in the Web publishing 
business. “Today, you really 
can’t use the number of hits 
you get for useful financial pur- 
poscs,” he says. “T he World 
Wide Web Consortium | W3C | 
is aware of the problem, and 


Prodigy will work with the 
W3C to find a solution for it.’ 

It’s Ux> early to predict wha 
model (or models) Web pub 
lishers will use. However, Wei 
publishers and marketers agre 
that a metric for measuring tb 
value of Web services will b 
found. Business demands it. 

—S.J.V.-t 
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Xara’s New Graphics 
Studio 


Xara Studio is a boxful of 
graphics tools and special 
effects. It could give Corel 
a run for its money. 

page 40IS 21 




◄ Find it on the Map 

CIS and mapping software can help 
you pinpoint the facts and business 
data you’re looking for. 
page 40IS 9 


Six-speed CD-ROM Drive 

page 40IS 15 



Logitech’s Color Camera 


page 40IS 15 
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RegioGraph® 

The ultimate Desktop Mapping System that gives your entire 
organization an edge over competition 


SALES 



Optimum distribution and divi¬ 
sion of territories, performance 
tracking 


STATISTICS 



Powerful visualization and inte¬ 
gration of census and custom¬ 
ized data 


CLIENT SERVICES 



Enhances positioning of 
resources to meet customer 
needs most effectively 


MARKETING 



Enhanced competitor, demo¬ 
graphic and site selection ana¬ 
lysis 


STRATEGIC PLANNING 



Quick and easy in-depth district 
diagnostics with automatic redis¬ 
tricting capabilities, database 
updated in realtime 


FINANCE 



Sophisticated identification and 
evaluation of business network 
trouble spots 


Functions 

Thematic mapping and 
shading 

2- D, 3-D pie charts, bar 
graphs 

Dot density maps 
Scaled symbol maps 

3- D prism and contour lines 

Portfolio technique: presenta¬ 
tion of cross-tables in maps 

Easy creation of sales territo¬ 
ries 

Fast aggregation of maps 
and data 

Spatial selection and data 
filter in maps and data 

Geocoding of pointfiles 
(customers) 

Unlimited number of layers 
Multimedia layer 
ODBC/OLE 
Interface to SPSS 

Import capability of different 
graphic formats 

Digitizing module 

High quality, scalable output 

RegioGraph®, the vital 
system for 

• Retail 

• Banking 

• Insurance 

• Communication 

• Healthcare 

• Manufacturing 

• Distribution 


RegioGraph" employs powerful GIS technology for professional presentation and reports, regional 
analysis, site selection, sales districts planning and market research. 

RegioGraph'” is a strategic business tool that allows to increase profits dramatically. 


MIspN 


MACON Markt+Konzept GmbH 
Schonbornstrasse 21, D-68753 Waghausel, Germany 
Phone (+49) (7254) 983-0, Fax (+49) (7254) 983-290 
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International 
News & Views 


Newton Surfs 
the Web 


UDO FLOHR 

A “tool for ubiquitous computing,” providing access to 
information anytime and anywhere—that’s what 
researchers Stefan Gessler and Andreas Kotulla had in 
mind when they conceived their WWW (World Wide Web) 
browser for Apple's Newton PDA (personal digital assistant). 

Their WWW/Newton program, developed at the Telecooper¬ 
ation Office of the University of Karlsruhe, Germany, runs on a 
MessagePad 1(X) or better and uses about 120 KB of memory. The 
user interface is modeled on the popular NCSA (National Center 
for Supercomputing Applications) Mosaic: You follow the Web’s 
hypertext links by tapping on underlined parts of the page. You 
can build hotlists of favorite WWW sites and customize the dis¬ 
play style. 

To account for display and storage limitations on the PDA, 
the two researchers came up with a unique concept: They split the 
client functionality between a Unix workstation and the PDA, a 
“distributed client.” The workstation part—called a “demon” in 
Unix parlance—works similarly to a SLIP server, but with a lit¬ 
tle more functionality. The gateway software runs on Digital 
Alpha AXP workstations. 

The software has two connec- 


HOW TO GET THE SOFTWARE 

To download the software via anonymous FTP, go to 
ftp://tk.telematik.irrfonnatik.uni-kaHsnjhe.de/pub/newton/pda-www 
and look for the filename “pda browser.tar.gz.” 


dem. Theoretically, the modem 
connection can also be through 
a cellular phone or a faster 
ISDN link, but the drivers are 
still under construction. 

The demon (called “new¬ 
ton”) provides connection ser¬ 
vices and some preprocessing 
to convert image formats. It 
caches documents received 
from the server and sends large 
text documents to the PDA 
piece by piece. Because all this 
is state-independent, the PDA 
user need not always be con¬ 
nected to the same workstation. 

The Newton handles user in¬ 
teraction and presentation. All 
interpretation of HTML (Hy¬ 
pertext Markup Language), the 
script language used to struc¬ 
ture Web documents, is also 
done in the PDA itself. Only 
text and image data types are 
supported, so users cannot 
download video and audio data 
from the Web. 

The workstation software 
includes a utility that converts 
graphics from the Web into 
black-and-white Newton pic¬ 
tures before they arc transferred 
to the MessagePad. Because of 
bandwidth and display limita¬ 
tions, images arc downloaded 
only at the user’s request. Lines 
often have to be clipped. Al¬ 
though the HTML standard 
should make WWW pages 
device-independent, many 


pages are designed for a dis¬ 
play with about 80 characters 
per line. The Newton’s screen 
shows only about 50 columns. 

The developers say they can 
upgrade the distributed client 
concept into a stand-alone 
Newton version as soon as 
some features arc added to the 
HTTP, which defines interac¬ 
tions between servers and 
clients on the WWW. 

It can take a while for a Web 
page to materialize on the Mes¬ 
sagePad. There’s not much that 
can be done about that right 
now. The Karlsruhe duo sug¬ 
gests: “Call Apple and ask 
them for a faster Newton.” 



Er^oy tfM iofonnuioft wtwM *W> ywf 
MP - tf* k frst M worts* *»»• 


ChrtMfttootioyoorl»«M>oww»— 


B«<K H Forw KH^TlA»owtl-Q 


O <£> i 3 P ^ 

Do** CxtrM ItMo N 


No, it won't let you post hand-written 
messages on the net, but H will let you 
tap and browse. 


lion modes: either directly 
through a serial cable or via mo- 


A Better Web for PDAs 

As HTML and HTTP evolve, they’ll 

incorporate features that facilitate 

the use of PDAs as Web clients. 

Expected enhancements include: 

• support for split downloading 
of large documents in the 
server itself 

• the server does format conver¬ 
sions so that, for example, big 
color graphics are not trans¬ 
mitted to a client that sup¬ 
ports only black and white 

• attribute information (e.g., file 
size) made available by the 
WWW servers, so that a user 
can decide whether to down¬ 
load an image 


The Web’s Future to be Spun by New Consortium 

T he WWW (World Wide Web) has changed hands. CERN, Switzerland’s Center for 
European Nuclear Research and birthplace of the Web, is relinquishing control of its pro¬ 
digy to INRIA, the French National Institute of Research for Computer Science and Control. 

CERN, which says it has its hands full with its new Large Hedron Collider project, chose 
INRIA to carry the European Hag. The U.S. side will be carried on by the Massachusetts 
Institute of Technology, now home of Tim Berners-Lee, father of the Web. Berners-Lee is 
credited with getting all the players in the X Window consortium to agree on standards. 
Can he do the same thing for the future of the Web? 

Jeff Abramatic is leading the project at INRIA. The WWW Consortium, Abramatic told 
BYTE, will be “vendor-neutral” and will focus on the evolution of addressing and hypertext 
and the challenges of interactivity and security for business transactions. Once the consor¬ 
tium has agreed on the basic standards, MIT and INRIA will implement them in code. 

The consortium will include big-league content providers (like Time Warner, Bertels¬ 
mann, and Matra Hachette); software developers (like Oracle and Novell); telecomm oper¬ 
ators (who’ll have to deal with traffic management issues); and hardware vendors. 

—Adele Hars 
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MUNICH 


CAPI Leads in Match for Euro-ISD 


Forecast ISDN Cards in Europe 



UK. 


Total 

Europe 


S ince 1993, 26 carriers 
across 20 European coun¬ 
tries have offered Euro-ISDN. 
But there’s still no solid pan- 
European agreement on a sin¬ 
gle standard API for Euro- 
ISDN applications. Dissenting 
national interests of French and 
German vendors, headed by 
their respective carriers France 
Telecom and Deutsche Tele¬ 
kom. have slowed the progress 
of standardization. 

The French faction has 
pushed PCI (Programmable 
Communication Interface), dri¬ 
ven primarily by Dassault 
Telecommunication (Plaisir, 
France) and Matra Telecom¬ 
munication (Paris). German 
vendors have adopted CAPI 
(Common Application Pro¬ 
grammers Interface), devel¬ 


oped by AVM Computcrsys- 
tenie (Berlin) and CPV Stoll- 
mann (Hamburg). CAPI got a 
big push when large vendors, 
such as Siemens (Munich), 
Alcatel SEL (Stuttgart), and 
Philips Kommunikadons (Nur¬ 
emberg), endorsed it. 

It looks now like CAPI will 
he dominant. It supports more 
features and operating systems 
(see table), and PCI is consid¬ 
ered harder to implement. 

CAPI 2.0 provides Euro- 
ISDN and PPP (point-to-point 
protocol) support. PPP be¬ 
comes important for connect¬ 
ing LANs over ISDN routers. 
CAPI 2.0 supports X.75 as 
well, which guarantees inter¬ 
operability between hoards 
from different vendors. CAPI 
also supports direct access to 
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'Sales in thousands 

LANs and videoconferencing 
applications. 

Telecommunications experts 
claim that there will be more 
than a million CAPI-based 
installations around the world, 
including the U.S. and Japan, 
by the end of 1995. While 
CAPI-compliant products are 
grabbing market share, there 
are no I^CI-compliant products 
available yet. 

The major players in the 
connectivity market lean to¬ 
ward CAPI. Microsoft supports 


300 400 500 


this interface in Windows for 
Workgroups, IBM uses it in 
their ISDN controllers, Novell 
integrated the API in NetWare, 
and Lotus supports CAPI in 
their entire product line. 

CAPI recently got another 
boost when the European 
Telecommunications Standards 
Institute decided to accept 
CAPI as a second standard 
along with PCI. 

In Germany, CAPI-compli- 
ant boards are getting much 
less expensive and bringing 
down the cost of ISDN 
adapters. Passive boards now 
sell in the price range of 200 
to 400 DM. AVM announced 
recently a 350-DM board, the 
A1 Version 3.0. 

With the expected large 
number of TAPI (Telephony 
Applications Programmers 
Interface) applications that arc 
being launched in the second 
half of this year, there’s an 
additional argument for CAPI: 
the two will interoperate 
nicely. According to Michael 
Kreuzer, head of quality as¬ 
surance at the Telekom test lab 
Roland (Bad Kreuznach, Ger¬ 
many), “CAPI can work per¬ 
fectly as an underlying stan¬ 
dard for TAPI.” 

—Elke Gronert 


PCI VS. CAPI 


PCI 

CAPI 2.0 

Operating systems 

DOS. Windows, Unix 

DOS, Windows. Windows NT, 
Unix. OS/2. NetWare 

External equipment 
management 

Dialing, hook/unhook 

Dialing, DTMF, hook/unhook 

Protocol changing 
during connection 

No 

Yes 


Protocol support 


Packet Layer, 

ITU-T Rec T.70 NL. X.25 


T90, T70, Packet Layer, 
ITU-T Rec T.70 NL, T30 


Problems of Price and Policy 


Throughout much of Europe, the necessary digital infra¬ 
structure for ISDN is in place. And pricing on the telecomm 
side is fairly reasonable. So why aren’t more users calling 
up their phone company and saying “I want my ISDN"? 

One hitch has been the cost of essential hardware. For 
your computer, you need an ISDN internal card or an exter¬ 
nal box. Depending on what country you’re in, prices have 
varied from under $500 to over $1000—although these 
prices have started falling. For your telephone and fax, you 
need either an analog-to-digital adapter or a special ISDN 
phone and fax (Group 4), which can get pricey fast. 

Therefore. ISDN is still primarily a business solution, 
being used in very different ways from one country to 
another, explains Oliver Choron, research analyst with 
Dataquest Europe. In the U.K., for example, ISDN is pri¬ 
marily for interconnecting LANs. German companies, on 
the other hand, are using it heavily for file transfer. 
Switzerland, Denmark, Austria, Belgium, and the Scandi¬ 
navian countries also have very strong markets. 


But in other countries, policy has stalled availability. 
Because France Telecom did not adopt the European stan¬ 
dard (Euro ISDN) used everywhere else until a few months 
ago, it’s gotten off to a very slow start. Finland, where 
Frame Relay is very strong, has also been slow to take up 
ISDN. And in some countries, such as Spain, ISDN is 
available only in major metropolitan areas. 

Another problem slowing down mass deployment is that 
each country still has its own approval process for ISDN 
products despite the fact that all of Europe has now 
agreed on Euro-ISDN. 

But now that manufacturers and sen/ice providers have 
decided to attack the mass market, prices for cards are 
dropping by as much as 25 percent, says analyst Choron. 
This will drive a market explosion, he predicts. If policy 
makers can agree on standards and procedures. ISDN 
could become a popular connection and not just a 
celebrity acronym. 

—Adele Hars 
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The Hardlock software 
protection system. - 
Universal and individual. K* 


MICROSOFT 

WINDOWS 

COMBMIBLE 


Across the world, there are currently 
over 1.5 million Hardlocks in use. They v 
are all virtually hackproof, daisy-chains ft 
able, individually interchangeable, compa-j 
Hible, and with an almost incredible variety 
of forms and features, they are fast and \ 
easy to implement. 

Want to know more? Want to find out 
which Hardlock will suit your application? 
Want to order the FREE Hardlock evalu¬ 
ation pack? No problem! Just dial... 



It runs' 
NetWare 




o 


M 


• • 



Hr. 

l 

Vi 






BtNeLux Crypsys Data Security, Tel: ++31 -1830-24444, Fax: ++31-1830-22848 Croatia, G&G Electronic, Tel: ++385-41-315794, Fax: ++385-41-333510 AFinland, FAST Finland 
Ott Tel: >+358-0-5611001, Fax: >>358-0-5611006 AFrance, FAST Technologies, Tel: >>33-1-46211840. Fax: +4-33-1-46210882 AGreat Britain, FAST Electronic UK Ltd, Tel: 
f+44 1-71-2218024, Fax: ++44-1-71-7923449 AGreece, FAST Hellas AE, Tel: ++30-1-6854623, Fax: ++30-1 *6854624 • Hungary, Recognita Corp., Tel: ++361-201-8925, Fax: 
♦ +361 201-7607 • Iran, SinaSoft Co. Ltd, Tel: ++98-21-622986, Fax: ++98-21-8865588 Italy. Techne S.r.l., Tel: ++39-59-440690, Fax: >+39-59-440720 • ASpain/Portugal, FAST 
Ibftica S.L., Tel: ++34-1-7253626, Fax: ++34-1-7267219 USA/Canada/Far East. Glenco Engineering Inc., Tel: ++1-708-808-0300, Fax: ++1-708-808-0313 

Fltase contact FAST Electronic GmbH if your country is not listed. 

Fnst,Electronic GmbH • Kaiser-Ludwig-Platz 5 • D-80336 Munich 
r.tlL+49-89-53 98 00-20 • Fax: ++49-89-53 98 00-40 
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International News & Views 


Will StrongARM Tactics Yield CPU 
for Next-Generation Devices? 


This Month’s Cool Stops 
on the Infobahn 

Centrum voor Wiskunde 
en Informatics 

The Dutch Center for Mathe¬ 
matics and Computer Science is 
home to cutting edge informa¬ 
tion technology projects, from 
digital cash to user interfaces to 
tools for data mining, 
http: //wim.cwurl/imki.hti^ 


D igital Equipment Corp. will manufacture 
high-speed CPUs based on the 32-bit 
ARM architecture from the U.K. semiconductor 
firm Advanced RISC Machines. To make the 
new StrongARM chip. Digital Semiconductor 
will use the same fabrication process it uses to 
make the 300-MHz Alpha 21164, currently the 
chip with the world's highest clock speed. 

The StrongARM will have a performance at 
least three times greater than the current ARM7 
chips, the companies say. This will give ARM a 
CPU capable of competing at the top end of the 
embedded systems market. Future graphics- 
based consumer products, such as set-top boxes 
tor interactive TV, multimedia games machines, 
and the next generation of PDAs (personal dig¬ 
ital assistants), will require low-cost, low-power, 
high-performance CPUs to cope with the 
demands of video and sound processing. I he 
StrongARM could fit this bill. 

ARM is currently a major player among 
architectures for processors for low-end 
embedded systems. ARM chips are used in 
Apple's MessagePad and 3DO's Interactive 


Multiplayer game machine. 

Digital's gains from the partnership are access 
to the embedded systems market as a “merchant 
chip vendor, a share of revenues from licens¬ 
ing the StrongARM CPU core to other manu¬ 
facturers, and keeping its Alpha tabrication lines 
busy following lower than expected sales of 
Alpha systems. However, the deal brings into 
question the future of low-power Alpha chips, 
which were suggested in the original Alpha strat¬ 
egy that Digital announced. 

Industry analyst Martin Reynolds ot Data- 
quest says of the Digital-ARM collaboration: 
“This relationship will deliver microprocessors 
with the price, performance, and power con¬ 
sumption necessary to enable PDAs to finally 
live up to their promise." The Digital-ARM part¬ 
nership can hope to gain a lead of up to a year in 
this market sector since StrongARM will com¬ 
bine an already proven architecture with a 
proven fabrication process. 

As yet, the companies have not said when 
we'll see the arrival of the first products in the 
StrongARM family. — Pountain 


WWW Servers in Japan 

Good source of university and 
research Web sites, including 
the ICOT (Institute for New Gen 
eration Computer Technology) 
and the Japan Neural Network 
Society. 

httpV/www.seiidai dac.jp/wekome.HW 

UNIXhelp for Users 

Baffled by awk and grep? Tune 
in here for assistance: every 
thing from the conceptual (file 
systems and processes) to the 
practical (writing shell scripts). 
http://alpha.acast.nova.edu/unixhelp 

/TOP Jitml 
Useless Pages 

Pagemeister Paulp points you to¬ 
ward lists of dubious worldwide 
value — candy wrapper collec¬ 
tions. recipes for zebra fish, 
temperature plots from Pots¬ 
dam. New York. etc. His slightly 
acerbic comments make for an 
entertaining pit stop. 
http//www.primus.com/staff/pailp/ 
useku.html 


NEW DEVELOPMENT TOOLS 


R’s never easy building applications from scratch. But lately there’s been a run of development toolkits that should make Hfe a htMe 
easier for code wizards, cut down on the coffee-fueled all-night debugging marathons, and reduce the number of hairs pulled out or 
turned gray. Here are three visually oriented packages we’ve seen recently that get an initial thumbs up. 
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Wizdom Pro 

• Pascal-like, Windows-based visual programming 
environment 

• Similar in some ways to Microsoft's Visual Basic 
and Borland's Delphi but with one big difference— 
it focuses attention on the conceptual structure of 
your application rather than on its user interface 

• Instead of starting with a form, adding controls, 
and attaching code, you start with an empty 
class hierarchy, enter the entities your applica 
tion will use, then add objects (forms, pictures). 

• Exploits object-oriented “polymorphism" trans¬ 
parently; for example, automatically produces 
the right payroll form for the right employee 

• Could actually bring the power of object-orient 
ed programming to business programmers 

MLL Software & Computer Industries 

+972 3 5656888 fax: +972 3 5613457 
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Object Engineering Workbench for C++ 

• Add-on for C++ compilers 

• Most powerful feature: relationship modeler 
lets you define classes visually by drawing a 
hierarchy of concepts and their relations 

• Unlike many other products of this kind, OEW 
maintains a two-way connection between the 
relationship model and the program source 

• Writes class definition templates automatically, 
and if you add new source code objects, auto¬ 
matically incorporates them into the model 

• Has an advanced parser that can reconstruct 
source from class library interfaces, so it can 
act as a powerful reverse-engineering tool 

• Helps programmers fully exploit object-oriented 
technology 

Innovative Software 

+49 69 23 6929 fax: +49 69 23 6930 
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MetaEdit+ 

• Unix-based CASE tool—and not. despite its 
name, a programmer’s editor. It’s really a new 
kind of CASE tool. 

• Unlike other CASE tools, not committed to one 
design methodology; supports the most impor¬ 
tant methods, including Booch and Yourdon, 
simultaneously 

• Lets user modify chart symbols and their mean¬ 
ings and invent whole new notations 

• Generates C++ source code for the class hier¬ 
archies you draw using the built-in method¬ 
ologies 

• Lets you design business processes and infor¬ 
mation systems at the same time 

MetaCase Consulting 

+358 41 650 400 fax: +358 41 650 120 

—Dick Pountain 
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OEM Embedded & Real-time 


Accelerate with Alp 

Powerful 64-bit Baby AT Motherboards 


for OEM partners 



Build your own RISC PC 
for less than $2000 
Trade*up from Pentium 
to Alpha speed and 
PCI performance 





Fax this page today 

Name and title 

Company name 
Address 


7 /* Digital Alplfa PCI 
litk/rd 33: your entry into 
tin RISC PC market 


This is the Baby AT mother¬ 
board that’s leading the OhM 
market. The choice of Alpha 
processors at 66, 166, and 233 
MHz gives you the flexibility to 
offer three products from one 
design or to lengthen the life of 
one by proposing chip-swap 
upgrades. 

The combination of PCI 
architecture on a Baby A'l form 
factor is designed for standard 
fit. Use standard SIMMs, 
SRAMs, and peripherals to 
round out your design and speed 
time to market. Your choice of 
pin-compatible Alpha processors 
can drive your performance far 
ahead of your competition. 

The Digital Alpha PCI Board 
33 runs either Microsoft 
Windows NT or DEC OSF/1 
UNIX to cover thousands of 
applications. You’ll have the 
lead in everything from medical 
imaging to process control. 


for more information. 


e-Mai I 


Please semi me more details t »: 


The Digital offer: 

• Leading chip architectures - Alpha ami Intel 

• Pull range of computing elements - chip, board or system 

• Open bus interfacing - PC.I, ISA, EISA, VMh 

• Choice of operating systems - UNIX, Windows N I, Vx Works 
for Alpha, OpenVMS 

• Software development tools to increase productivity ami shorten 
time to market 

• Peripherals, networking, printers, to complete your system 

• Service and support anywhere you want to do business 


□ Alpha PCI Board 33 

□ Other Products for 
OEM Partners 


□ Microsoft Windows NT 

□ DEC OSF/1 Alpha (UNIX) 

□ OpenVMS Alpha 

□ VxWorks Alpha 


Our industry 
My application 


Send to: 


Digital Informati 

BO Box *06 
CH-1215 Geneva 
Fax: +41 (22)791 


4 1 Service 

5, Switzerland 
)8 85 
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THE SMART ALTERNATIVE.. 



Snap into the future with the LEO DESIGNote 
which provides full flexibility and upgradeabili- 
ty in a modular package. The interchangeable 
LCD allows effortless upgrades from a mono 
STN display to either a color dual-scan STN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB of 
storage, and you can also replace the 3.5’ 
FDD with additional modules. Intergrated 
with VESA local bus VGA Graphics, a 
built-in trackball, a built-in micro¬ 
phone and speaker for on-board 
audio, ports for PCMCIA type 
II or III, a choice from a full 
line of CPUs, and a host of 
other innovative features, 
the LEO DESIGNote is the most 
powerful and versatile notebook 
solution around. 






CompuTcx Talpal 
June 5-9 
Booth No. A534 
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... LEO DESIGNote 


Authortied Distributor 

BADER AL MUUA & BROTHERS CO W U (KUWAIT) 
TE1965-244 5040 FAX 965-243 7285 
AMERICAN TECHNOLOGIES. INC. (PHIUPP1NES) 

IIII 63 2 //4UB I AX 63 2 788629 
CENTERPRISE INTERNATIONAL LIMITED. (UK) 

TEL44 256463754 FAX 44-256-843174 
GOOD LUCK IMPORT EXPORT Co.Ud. (THAILAND) 
TEL662-2I320OO FAX 662-2125810 


ICl INTERNATIONAL COMPUTER (SA) (PTY) LTD. (SA> 

TEL 27 II 3141023 FAX27 11 314 2299 
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Find It on the Map 


RAINER MAUTH 


I n today’s global economy, it’s not 
enough for companies to simply 
ask, “How much money are we 
making?” The critical follow-up ques¬ 
tions should be “Where do the revenues 
come from?” and “What are the rea¬ 
sons for regional sales differences?” 

Do you know where your company’s 
best sales are? If you manage distribu¬ 
tion, for example, you’re certainly aware 
that the monthly revenues in some zip 
code areas tend to be higher than in oth¬ 
ers. But are these higher revenues a 
result of a special local popularity of 
your products? Or is it just because 
you’ve a better base of dealers in that 
area? Wouldn’t it be great if you could 
see that data in such a way that the 
geographical truths were obvious? 

As they say in the real estate busi¬ 
ness, the three most important factors 
are location, location, and location. If 
you scroll through the typical business 
database, you’ll notice that much of the 
information is location, or geographic, 
data. Customer locations, dealer loca¬ 
tions, prospect locations—it’s all there. 

But to get a good grasp of all that 
mlormation, you need a tool that will let 
you visualize it; a tool that will present 
it in a graphical view. 

As an advanced computer user, you 
want something that works with all the 
other tools you rely on: spreadsheets, 
word processors, and databases. What 
you need is either a geographical 
information system or a mapping program. There are now several 
sophisticated mapping packages for Windows PCs. We’ll high¬ 
light the more powerful ones, which stand out because they meet 
most of the crucial criteria: speed at manipulating graphics, access 
to external data sources, and case of use. 

With Pentium PCs and memory becoming affordable, GIS 
(geographic information system) technology has leapt to the 
desktop. “The long-predicted expansion of the GIS market is 
now taking place. It is prospering extraordinarily in the business 


By linking whizbang 
graphics and plain old 
data, GIS and mapping 
programs can help you 
see the answers to your 
business questions 


market,” says Bernd Muller, R&D 
manager of Macon, a developer of 
mapping software. The latest study 
by Frost & Sullivan, a research 
institute with analysts throughout 
Europe, forecasts that the market 
for GIS software and services will 
triple from $1.2 billion in 1993 to 
$3.8 billion in 1999, growing at a 
21 percent compound annual rate. 
Desktop mapping products are 
enjoying the fastest growth rates. According to the study, there is 


an increasing migratior 


the European business 
mous product; Macon. 


analysts say. 

These companies wi I 


from workstations to fast PCs. 


According to market experts, there are three major players in 


napping field: Maplnfo, with its epony- 
kvith Regiograph (formerly called Dyna- 
niaps in some countries); and Strategic Mapping, with Atlas- 
GIS. This trio owns at out 80 percent of the European market. 


be getting some competition soon front 
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Feature 


players at the high end. Siemens Nixdorf 
just launched its new desktop mapping 
system SICAD/WinCAT in May. And 
Intergraph is currently tailoring a desktop 
mapping package for business users. 

Mapping or GIS? 

“Users and even specialists often have a 
hard time distinguishing between GIS, 
desktop mapping systems, and route and 
tour planning software," says Laszlo Bar- 
dos, European marketing director for Map- 
Info. “At present there are hundreds of 
systems on the market, but less than 10 of 
which are appropriate business tools." 

As Macon’s Bernd Muller sees it, 
“Desktop mapping systems are general- 
purpose tools for business decisions; they 
focus on geographical representations and 
analysis of corporate data, whereas clas¬ 
sical GISes are dedicated to data acquisi¬ 
tion and management." 

In GIS applications, tools for the gen¬ 
eration of geographical data are vi‘ry 
important, and the users usually create 
their own maps. Desktop mapping relies on 
the availability of commercial digital n aps 
that the software vendor can deliver. The 
features of these two technologies, o ice 
distinct, are overlapping in the be ter 
programs. 

Color Keys 

A simple example of a desktop mapping 
feature is the coloring of regions accord ing 
to economic keys. You can choose which 
color corresponds to which magnitude. To 
compare, for example, revenues of sever¬ 
al fiscal years in different regions, you 
might want to insert a histogram into e ich 
of your sales districts. A versatile desk op 
mapping system lets you import any k nd 
of diagram; it gives you the chance to 


n-1 nit I rilt V.rw Objrrl Mop Option* Window 
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How to Choose the Right Mapping System for Your Business 


X 


X Make sure your vendor can provide maps for the regions you need with the 

accuracy your application requires. Ask also for up-to-date demographic data. The 
more you know about your sales districts, the better. 

X Know what you’re getting for your money. Things like street data or population 
statistics often cost extra. 

X Performance is still a problem in mapping. Get the vendor to show you the 

system’s performance in a real-world setting—preferably on a computer similar to 
yours. 

X The more “realistic” the map, the more irregular the geographic objects—and the 
harder it is for a PC to manipulate it See how the software handles data 
manipulation and map redrawing. 

X Make sure the system easily accesses your company’s databases. For example, if 
you work in a client/server environment, the system should support SQL. 

X Be aware that desktop mapping is not just for analysis but also a visualization 
tool. Therefore, look for systems that offer sophisticated 3-D terrain models and 
prism diagrams. You may also want to include videos to convince your boss of 
your ideas. 



ChartWrite's Dataon the Map 3.0. With this progr mi’s intuitive interface, you 
don't have to be an expert to use a business mapping system. The basic concept 
of maps and layers is easy to understand. 


X Don’t restrict yourself to the 

standard representation of your data. 
Use the power of desktop mapping to 
find better ways to present your 
company’s performance. 

X Before you start shopping, compile a 
check list of the things you want to 
do with mapping software. 

select the sources of your economic data; 
and it even assists you in modifying the 
dimensions of districts. The process of 
attaching nongraphical information to 
geographic data is called geocoding. 

Mapping system support for business 
decisions goes one step further. Assume 
you want to optimize your sales in all the 
areas where your market share is low but 
potential is high. For this kind of problem, 
some systems, such 
as Regiograph 2.0, 
offer tools for do¬ 
ing regional port¬ 
folio analysis. The 
only thing you have 
to do is geocode the 
charts “market 
share" and “poten¬ 
tial" and define the 
attributes “high" 
potential and “low" 
market share as a 
range of values. 
The system then 
checks all combi¬ 
nations of attributes 
and regions and 
gives you the dis¬ 
tricts that meet both 
criteria. 



Mapping Software Can Be Used for... 


Analyzing sales 
Visualizing data relationships 
Targeting customers 
Demographic research 
Urban planning 
Prospecting for clients 
Environmental impact studies 
Planning trips 

Managing emergency response 
Political canvassing 
Presenting information 
Determining best locations 


Drawing Speed Is Crucial 

Mapping systems need to be quick at draw¬ 
ing maps and presenting data. A user try¬ 
ing to make quick decisions will soon tire 
of a program that doesn’t respond promptly 
to inquiries. The software also has to be 
fast at aggregating nongraphical informa¬ 
tion and efficiently managing nonho- 
mogenous data sources. This requires slick 
programming behind a slick interface. 

There are two ways to present graphical 
information on the screen: vectors and 
raster images. CAD systems, for example, 
use vectors to describe graphical objects. A 
vector is basically a line with a starting 
point, an endpoint, and a definite length. A 
raster image consists just of pixels. Geo¬ 
metric objects typically encoded as vec¬ 
tors are circles, arcs, polylines (lines with 
a finite width), or polygons. Colored back¬ 
grounds of drawings are examples of raster 
images. Vector drawings take 10 to 1 (X) 
times less storage space than raster images. 
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On Higher Ground 


G ISes (geographic information systems) 
are not new. Cartographers, geologists, 
scientists, and municipal administrators have 
been using them for the last 15 years. But 
they've been big packages, running on main¬ 
frames and Unix workstations; they've been 
programs for developing cadastral registers, 
digitizing topographical maps, and organizing 
thousands of megabytes of digital street maps 
and civic information. 

Established solutions at the high end come 
from Intergraph, based on Bentley's CAD system 
Microstation; from Siemens Nixdorf, with its 
SICAD product line; and from ESRI and others. 


These highly specialized CilSes typically feature 
sophisticated data management tools with flexible 
database access and powerful spatial query lan¬ 
guages. They work within enterprise-wide 
client/server networks and support national geo¬ 
graphic data standards, such as the HDBS data 
structure of the German cadastral office (Lan- 
deskatasteramt), as well as special cartographic 
functions such as generation of standard symbols. 

Their design is modular. You can buy separate 
plug-ins for special purposes; for example, ecol¬ 
ogists use environmental information systems 
and engineers of power stations use specific tools 
to plan their high-voltage lines. Because these 
systems must cope with the representation and 
management of vector, raster, and nongraphical 
data at the same time, they require lots of com¬ 
puting power. 


But they are not suitable for filled areas 
or the processing of things like satellite 
images. 

Digital maps consist of raster and vector 
data. Mapping systems thus are faced with 
handling both types of data. Therefore, 
they are often referred to as hybrid sys¬ 
tems. The procedures used for manage¬ 


ment of hybrid data have crucial impact 
on the performance of the mapping sys¬ 
tem. But even more important are the 
methods used to compress and retrieve 
geographical objects. 

The components of maps representing 
real structures of nature typically are very 
irregular. The more accurate the maps, the 


more irregular the geo¬ 
graphical objects. The math¬ 
ematical description of these 
objects through polygons is 
very tricky. There are good 
and established data mod¬ 
els in GIS, but they are 
designed more for genera¬ 
tion and administration of 
geographic data. 'Hie devel¬ 
opers of the new generation 
of business mapping tools, 
therefore, have had to come 
up with appropriate tech¬ 
niques for fast data manipu¬ 
lation. 

One approach that yields 
very quick response is in¬ 
corporated into Macon’s 
Regiograph 2.0. Macon’s 
engineers implemented a 
data compression and retrieval algorithm, 
called Mufilo. that is based on fragmen¬ 
tal ion, segmentation, and generalization 
of geographical objects (see the text box 
“I ow Mufilo Works” on this page). Their 
technique speeds up regeneration of the 
sc een image during the zoom process and 
during calculation of statistical densities. 


How Mufilo Works 


D ata models used in standard GISes 
(geographic information systems) 
are designed for data generation and 
maintenance. To compress and retrieve 
geographical data under Windows, desk¬ 
top mapping vendors have had to devel¬ 
op new methods. One approach is the 
Mufilo algorithm, developed by the Ger¬ 
man software publisher Macon and used 
in its Regiograph package. 

Mufilo analyzes the borderlines of 
geographical objects and eliminates 
redundant lines, even if they are on dif¬ 
ferent layers. In a second step, it expels 
all elements not necessary for graphical 
representation. These processes, called 
fragmentation and generalization, com¬ 
press the amount of data up to 50 per¬ 
cent, Macon says. 

Mufilo's retrieval function is very 
smart. It dynamically splits up maps into 
cells that contain objects of similar 
extensions. This procedure is called clus¬ 
tering because each cell consists of “clus¬ 
ters” of objects. For very complex maps. 
Mufilo allows a multiple “clustering of 



clusters.” The system then refers 
to clusters or “clusters of clus¬ 
ters” instead of di¬ 
rectly referring 
to objects. In . 
the retrieval Jp v 
process, find- 
ing clusters is much 
faster than searching for sin- ^ ^ 

gle objects. Mufilo is also > 
g(xxi for aggregating geixxxled 
nongraphical properties. 

“We developed a consistent sys¬ 
tem of polygons that lets you easi¬ 
ly manipulate areas of polygons ” 
explains Dr. Waldcmar Lohrer, 
who developed the mathematical 
concept of Mufilo. “Mufilo is a 
combination of high-speed data 
access and effective data com¬ 
pression,” he says. 

The approach works, especially 
when dealing with large amounts of data. 
Our informal tests show that Regiograph 
2.0 is very fast at redrawing and at aggre¬ 
gation processes. 


Mufilo splits a map 
into overlapping 
clusters of objects, 
rather than dealing with a 
bunch of single objects. This approach enables 
the program to quickly retrieve and present data. 


V-v 
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COMPARING WINDOWS-BASED MAPPING PACKAGES 

These powerful programs offer access to external data sources, speed at manipulating graphics, and ease of use. 



ATLAS 

FOR Wl 

GIS 3.0 

NDOWS 

DATA-ON-THE-MAP 3.0 

REGIOGRAPH 2.0 

MAPINFO FOR 

WINDOWS 3.0 

SICAD/WINCAT 1.0 

Localized versions 

English, 

French, 

German. 

Spanish 

English, Swedish 

English, German 

English, German 
French 

English, German 

3-0 prism data representation 

< 

;> 

• 

• 

O 

O 

3-D terrain models 



• 

• 

O 

o 

OLE 2 support 



O 

• 

o 

> 

SQL support 



o 

O 

• 

• 

ODBC support 



• 

• 

• 

• 

Integration of video 



) 

• 

o 

• 

On-screen digitizing 



• 

• 

• 

• 

Geocoding with 



• 

• 

• 

• 

optional symbols 







Concurrent selection 


» 

o 

• 

• 

• 

of attributes and graphics 







APIs 

• = yes; ) = no 

Visual E 
C-callabl 

asic and 
b libraries 

DLL, Visual Basic 

none 

MapBasic 

DLL 


Example of a Good Interface 

Another crucial trait of desktop mapping 
the user interface. “A desktop mappin 
system has to he very intuitive. You cap 
expect the user to he a GIS expert,” s; 
Christian tidpalm of Chart Write, a snr 


Swedish company that entered the busi- 
is ness mapping market with its product 
ig Data-on-the-Map two years ago. Chart- 
t Write implemented a versatile object-ori- 
ys ented user interface in the latest version 
iidI of its program. “By working with objects 


and layers, it is easy to understand even 
advanced operations,” claims Edpalm. 

Edpalm's claim isn't unfounded. 
Chart Write’s program is very easy to use. 
Data-on-the-Map makes heavy use of 
“right-clicking” (pressing the right mouse 
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PROTE 


CTING SOFTWARE 


THE SAFE WAY 


SMARTKEY PLUS is the professional p otection 
system against illicit duplication of sof ware. 

The intelligent hardware key is plugge J into the 
PC's parallel port: protected program? cannot 
be run without it. 

Using programmable security codes, 

SMARTKEY PLUS protects software runni ig under 
DOS, WINDOWS, WINDOWS95, WI^DOWS/NT, 
OS/2, UNIX, AUTOCAD, NOVELL . 

SMARTKEY PLUS comes in different m< dels to 
protect any type of environment, from I C to LAN, 
whatever the application, from the simj lest to the 
most sophisticated and demanding. 


Unique personal code 

Memory up to 448 bytes 

Programmable algorithms 

Protection through linkable drivers or 
automatic .EXE files protection technology 

LAN license control 

High security ASIC technology 

Fully transparent to parallel port use for 
printers, pocket network adapters, SCSI 
adapters, etc. 


Daisy-chainable 

EUTRON 24048 Treviolo Bergamo Italy * \^a Gandhi, 12- Tel. +39-35-201003 - Fax +39-35-201277 - BBS +39-35-201144 


■ Belgium: Vicking 011-43 1272 b Finland: 

B Sweden: JM Data 042-123145 


Djlma 90-271 1800 b France: logidala 1 -46454546b Slovenia: Stubelj 065-63215 
Spain: Larcu 91 -7952413 B The Netherlands: Akkermans 045-241444 
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Macon s Regiograph 2.0. Desktop mapping programs like this offer 
[jowerful ways of representing all that information In your database. Here 
are 3-D prism and terrain models of business data. 


button) on objects rather than clicking on 
on-screen buttons and dealing with dialog 
boxes. The program treats all elements on 
a map as objects (points, vertices, lines, 
edges, areas, etc.). Bitch of these objects 
has properties. Properties are design ele¬ 
ments that determine the appearance, such 
as color, shade, hatching patterns, and so 
on. Right-clicking lets you change prop¬ 
erties on the fly. The program also includes 
objects, such as symbols, text boxes, and 
layers, which you can also change by right- 
clicking. 

Data-on-the-Map allows the user to group 
several graphical layers by subjects. These 
groups, called “themes," can be made 
invisible or frozen (visible but cannot be 
edited). Mapping novicesnot familiar with 
the layer concept of graphics software will 
appreciate DM’s transparent layer handling. 

You can think of layers as a stack of trans¬ 
parencies, each containing different aspects 
of the map that, combined, make up the total 
map. For example, one layer may contain 
country boundaries, a second may have sym¬ 
bols that represent capitals, a third layer 
might consist of text labels. The idea of lay¬ 
ers is very popular in graphics programs; 
AutoCAD uses it, as does CorelDraw. 


GIS 

(geographic information system) software has 
traditionally been used in cartographic and 
scientific applications. Provides tools for 
creating maps and acquiring data. Tends to be 
more expensive. Often runs under Unix. 


Database Connection 

The more the focus is on 
geographical planning 
rather than on geographi¬ 
cal representation of busi¬ 
ness data, the more im¬ 
portant are graphical 
retrieval functions. Imag¬ 
ine an insurance compa¬ 
ny trying to locate all in¬ 
sured households in a 
dangerous earthquake 
zone. To solve this ques¬ 
tion, an appropriate sys¬ 
tem needs simple spatial 
operators that most desk¬ 
top mapping programs 
feature; such as “inside," 
“near to," “within," or 
“touching." When spatial 
queries get more complicated, even the 
sophisticated GISes fail, because there is 
no totally satisfying concept of queries in 
spatial databases in the industry today. 

Desktop mapping systems therefore use 
attribute-related selections of graphical 
data, where the user has to define a graph¬ 
ical property as an attribute stored in a 
table. The WinCAT system of Siemens 
Nixdorf, for example, accepts such in¬ 
quiries in the form of a “query by exam¬ 
ple" or as a SQL query. By defining circles 
or polygons, the retrieval can be restricted 
to a certain area. Data selected in this way 
can be further processed in other Windows 
applications via the clipboard or DDE. 

Desktop mapping systems allow the 
linkage between geographical objects and 
nongraphical data, where the nongraphical 
attributes are stored in the same table as 
the previously mentioned graphical ones. 
Any selections of nongraphical data such 
as “owners of buildings" or “revenues in 
sales districts" can therefore be generated 
in the same way. 

The linkage between graphical and non¬ 
graphical data is fundamental to mapping 
systems. Without these links, the graphical 
management of any kind of assets would 


MAPPING 

software is designed more as a business 
analysis tool for visually depicting data. 
Generally requires digital maps and 
demographic data from outside vendors. Usually 
less expensive and easier to use. 



With today s software, these distinctions are not so black and white. Features and capabilities often 
overlap. Yet one big difference remains: A GIS is what you need if you’re designing maps; mapping 
software is right if you want to see relationships between business data and geography. 


What’s the Difference? 
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he impossible. Most systems let you quick¬ 
ly view the hidden nongraphical data hy 
double-clicking the related graphical rep¬ 
resentation. Frankly, it is very important 
for the corporate user to easily access the 
company's data repositories. Many pro¬ 
grams support ODBC (Open Database 
Connectivity), but not all allow the user 
to set up SQL queries. 

“In large corporations the users needs 
to put maps and data into client-server en¬ 
vironments," says Juike De Ruiter, Euro¬ 
pean general manager of Strategic Map¬ 


ping. “Therefore, we offer SQL support 
and a variety of development kits for 
industry-standard programming extensions, 
like Visual Basic and C++, that allow you 
to integrate mapping into virtually any cor¬ 
porate database environment." 

Strategic Mapping cooperates with 
mainstream software vendors like Novell, 
Lotus, Borland, and Corel to place map 
viewers into their products (1-2-3 and Per¬ 
fect Office, for example). This approach 
aims at making desktop mapping a tech¬ 
nology that any member of an organization 



Distinct TCP/IP 

For C, C++, Visual C++, T\irbo Pascal, 
Visual Basic and other Windows programmers. 


.if 

i £ 

Visual 

Edition 


Professional 

Edition 


.if ^ 

$ £ 

Standard 

Edition 


• TCP/IP Custom Controls for Windows 
Sockets, Telnet. KIP, RCP. ^commands 
(remote shell, rlogin and rexec). Mail 
(SMTP. POP2/POP3) and News (VNTP). 
For Visual Basic users only. 

• Just detlne properties and handle 
events, no DLLs to call or TSR to use. 

• 10 sample applications and over 
200 pages of documentation included. 

• Includes Distinct’s small and fast 
Windows Sockets protocol stack; 
extensions run 

over other Windows 
Sockets compliant 
stacks. W 


► Includes all the features of the 
Standard Edition PLUS Telnet 
\T emulator, drag and drop KIP 
client and server, ITTP, LPR. 
EPD, transparent printing. 
Network Monitor. Finger 
and more. 


► APIs for Windows Sockets, Berkeley 
Sockets. ONC RPCADR, Telnet. KIP. 
SMTP, POP2/POP3. NN IP and NetWin. 

• Supports NDIS. ODI or Packet drivers, 
SUP. CSI.IP and PPP with scripting. 

• Coexists with Windows for 
Workgroups. Netware, tan Manager, 
Vines, fantastic and Pathworks. 

• Over 4 00 KB source code samples 
in C, C++. and Pascal. 

• Small, fast and robust 100‘o DLLs, 
allow up to 12K concurrent sessions. 

• Includes C++ ('lass Libraries for 
Windows Sockets. Telnet and FTP. 


m w 

distinct 

Emaihmklg* 1 distinct.com 
Fastfacts: 408.166.2101 
Fan: 408.166.0153 

Phone: 408.166.8911 


can use, no matter how educated he or she 
is in the ways of mapping software. 

Maplnfo and Oracle announced in 
March that Maplnfo will provide the front 
end for the Oracle7 Multi Dimension data 
management system. Strategic Mapping 
and Maplnfo's cooperations with main¬ 
stream software publishers are clear signals 
that mapping has left the technical field 
and is heading toward the commercial 
market. The reasons are obvious. 

A Tool with Many Uses 

The uses of desktop mapping systems run 
far and wide. They range from marketing 
and distribution to crisis and catastrophe 
management, from environmental and de¬ 
mographic analysis to information visu¬ 
alization. 

Whether you're trying to pinpoint your 
most lucrative markets or target new cus¬ 
tomers for your product or service, sophis¬ 
ticated desktop mapping systems can help 
answer these questions. They offer 
advanced methods for visualizing the cor¬ 
relation between geography and business 
success—or lack of success. The best part 
about the new mapping technology is that 
you don't have to be a graphics expert or 
database whiz to use it. ■ 


Rainer Mauth is senior editor in BYTE's 
Frankfurt bureau. He has studied physics 
and worked extensively with CAD. You can 
reach him by sending E-mail to 
rmauth@bix.com or 75372.3464@Com¬ 
puServe. com. 



Atlas-OIS 3.0 for Windows_ 

Strategic Mapping 
Utrecht. The Netherlands 
+31 30 650936 
fax: +31 30 650937 

Circle 1010 on Inquiry Card. 

Data-on*the-Map 3.0. 

ChartWrite 
Lund. Sweden 
+46 46 168930 
fax: +46 46 129879 

Circle 1011 on Inquiry Card. 

Regiograph 2.0. 

Macon 

Waghausel, Germany 
+49 7254 9830 
fax: +49 7254 983290 

Circle 1012 on Inquiry Card. 

Maplnfo for Windows 3.0. 

Maplnfo 
Bracknell. U.K. 

+44 1344 482888 
fax: +44 1344 482777 

Circle 1013 on Inquiry Card. 

SICAD/WinCAT 1.0... 

Siemens Nixdorf 
Munich, Germany 
+49 89 636 42249 
fax: +49 89 636 41342 

Circle 1014 on Inquiry Card. 
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GLIDE INSTEAD 
OF PUSH A MOUSE a 

Looking for a new kind of input 
device? Alps Electric is now 
offering its GlidePoint in Europe. 
The GlidePoint is similar to a 
tiny touchscreen: You slide your 
finger across its surface to move 
the cursor. To click on an object, 
you can either tap the surface or 
press one of the three buttons. 
(Two buttons work like the but¬ 
tons on a standard mouse; a third 
is programmable.) You can drag 
and drop an item by tapping 
twice, keeping your finger down 
after the second tap and dragging 
the selected piece. 

Resolution is 4(X) dpi. The de¬ 
vice contains few moving parts, 
so it shouldn’t have the higher 
failure rate of mice and track¬ 
balls, Alps says. 

The GlidePoint comes in ser¬ 
ial, PS/2, and Macintosh versions 
and works with standard mouse 
drivers. Alps is considering 
localized versions for different 
countries. 

Price: Call. 

Contact: Alps Electric Ireland 
Ltd., County Cork, Ireland 
+353 29 70677 
fax: +353 29 70603. 


TADPOLE PUTS 100-MHZ 
PENTIUM IN NOTEBOOK 

Tadpole Technology, known for 
its high-end portables, has de¬ 
signed a notebook around the 
100-MHz Pentium processor. 
The PI (KM) has a 10.4-inch ac¬ 
tive-matrix color screen; a big, 
removable SCSI-2 hard disk (up 
to 810 MB); a 64-bit memory in¬ 
terface; SMB of RAM (with the 
capacity for up to 128 MB of 
memory); and a PCI-based SCSI. 
It’s got a Plug and Play BIOS 
and comes with Windows for 
Workgroups 3.11. 

The PI000 is built around 
Tadpole’s Advanced Notebook 
Architecture, the company says. 
This means that users can “easily 
and cost-effectively upgrade their 
microprocessors,” or swap in 
new kinds of Pentium chips as 
they come to market. 

Price: Starts (it £5495, 

Contact: Tadpole Technology 
Cambridge, U.K. 

+44 1223 42X200. 

Clrclo 1021 on Inquiry Card. 

SIX-SPEED CD-ROM DRIVE ▼ 

Plextor kxxks like it will be first to 
market with a six-speed CD- 
ROM drive. The new 6Plex is 
capable of transferring data at a 
rate of 900 KBps and has a ran¬ 
dom access speed of 145 ms, 
Plextor says. It has a 256-KB 
buffer. 

The SCSI drive is a half¬ 
height. internal device. The com¬ 
pany says external models will 
be available soon. The 6Plex 


Clrclo 1025 on 



Logitech’s Color Camera 


The new FotoMan Pixtura is a 24-bit color digital camera. It can 
capture images at resolutions of 768 by 512 pixels or 384 by 
256 pixels. At the higher resolution, the camera’s memory can 
store 48 pictures; at the lower resolution, 144 pictures. After 
you take a shot, the Pixtura stores the images in nonvolatile 
memory. You can later download them into your computer by 
connecting the camera to the IBM-compatible PC’s serial port 
Logitech says the camera can take 800 to 1000 pictures be¬ 
fore you have to replace the battery. You can buy an AC adapter, 
as well as different lenses. 


Logitech is initially selling the Pixtura to VARs and system in¬ 
tegrators, who will incorporate the camera into vertical appli¬ 
cations, the company says. 

Prlco: about £1000. 

Contact: Logitech 
Windsor, U.K. 

+44 1344 X94300 
fax: +44 1344 
X94303. 

Clrclo 1022 on 
Inquiry Card. 


comes with a 2-year warranty. 
Plextor introduced one of the 



first quad-speed CD-ROM play¬ 
ers last June. The drives use pro¬ 
prietary motor technology de¬ 
signed by Plextor’s parent 
company, Shinano Kenshi Co., 
of Japan. 

Price: about £400. 

Contact: Plextor 
Brussels, Belgium 
+32 2 725 55 22 


software control. 

The EtherCcll Model 10328- 
F has 12 lOBase-T ports and one 
ATM port with a multifiber 
SONET/SDH interface. Ether- 
Cell can improve the perfor¬ 
mance of existing Ethernet sta¬ 
tions by using the system’s 
single 155-Mbps ATM port to 
receive data simultaneously 


fax: +32 2 725 94 95. 

Circle 1023 on Inquiry Card. 

ETHERNET-TO-ATM 

SOLUTION 


from all 12 lOBase-T Ethernet 
ports at full wire speed. Synop¬ 
tics says. This should relieve 
bottlenecks by letting multiple 
Ethernet clients communicate to 
an ATM server at the same time. 


Anixter International is now dis¬ 
tributing the SynOptics Ether- 
Cell LAN switch, which can 
translate data between 10-Mbps 
Ethernet frames and 155-Mbps 
ATM cells. The EtherCell serves 
as a front end to SynOptics’ Lat- 
tisCell ATM switch, allowing 
users to construct networks com¬ 
bining Ethernet and ATM tech¬ 
nologies. Combined, these two 
products bring “virtualization” 
capabilities to Ethernet and ATM 
end stations, allowing users to 
manage logical networks through 


the company says. 

In a workgroup situation, 
Ethernet stations can be hooked 
directly to EtherCell ports for a 
bandwidth of 10 Mbps; in the 
ATM backbone solution, Ether- 
Cells can connect Ethernet seg¬ 
ments from intelligent hubs to 
an ATM network. 

Price: Call. 

Contact: Anixter International 
Brussels. Belgitun 
+32 2 726 9X90 
fax: +32 2 726 53IX. 

Clrclo 1033 on Inquiry Card. 
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What’s New 




HANDY PAD FOR HOSPITALITY 
BUSINESS a 

The Clarity EPOS system com¬ 
bines a hand-held computer with 
back-office software “designed 
specifically for the hospitality in¬ 
dustry.** The Wyse 60-compati¬ 
ble hardware unit has a 16-line 
by 40-character backlit LCD and 
a keyboard with 160 regular keys 
and eight menu selection keys. 
The pad. which can control a 
cash register and printer, uses 
RS-232 or RS-422 protocols. 

The software runs under Nov¬ 
ell Multiuser DOS. It provides 
billing functions, kitchen links, 
and food and beverage control. 
VARs can buy the computer pad 
by itself for incorporation in 
other applications. 

Price: Call. 

Contact: Clarity Systems 
Wiltshire, U.K. 

+44 1722 422411 
fax: +44 1722 422412. 

Clrclo 1031 on Inquiry Card. 

I/O SUBSYSTEM FOR INDUSTRIAL 
AND EMBEDDED PCs 

Arcom’s new multifunction I/O 
board is designed for systems used 
in industrial, engineering, scien¬ 
tific, and other control appli¬ 
cations. The PCADADIO board 
incorporates analog inputs, ana¬ 
log outputs, digital I/O, and 
counter timers. This lets system 
designers interface with most 
transducers and sensors and per¬ 
form on-board timing for such 
purposes as generating interrupts. 

The analog input function is 
based on a 12-bit ADC. available 
as 16 single-ended or eight dif¬ 
ferential channels, link-selectable 
for four unipolar or bipolar volt¬ 
age ranges. The board’s typical 
conversion lime is 10 microsec¬ 
onds, Arcom says. It can handle 
input frequencies exceeding 30 


kHz. A 12-bit DAC provides 
two analog output channels, 
link-selectable for three bipo¬ 
lar or unipolar ranges. 

The multifunction card has 
16 bidirectional TTL-level 
digital channels, organized as 
four nibbles. A programma¬ 
ble 8254 device offers three 
16-bit counter timers. One 
channel is dedicated to trig¬ 
gering periodic conversion of the 
ADC; the other two are for gen¬ 
eral-purpose use (generating 
periodic interrupts to control 
channel scanning, for example). 

The board plugs into any stan¬ 
dard PC expansion slot. Only 4 
address bytes are needed. PCA¬ 
DADIO provides two special 
functions. Arcom says: a register 
that generates an ID code and (Hie 
that controls an on-board LED. 

I/O channels are routed from 
the board through a 50-way con¬ 
nector using the pin configura¬ 
tion of the SCS. Designers can 
pick from off-the-shelf signal- 
conditioning modules, such as 
optoisolators. solid-state relays, 
and thermocouple inputs. 

The board ships with demon¬ 
stration drivers, supplied as C 
source code. Or you can order it 
with Windows drivers compati¬ 
ble with Lab View, Visual Basic, 
or Windows C. 

Price: £345. 

Contact: Arcom Control 
Systems Ltd. 

Cambridge, U.K. 

+44 12234112(H) 
fax: +44 1223 410457. 


NEW DRIVE RETROFITS 
PCs FOR PCMCIA CARDS ▼ 

Want to use those PCMCIA 
devices you bought for your 
noteb<H>k computer in your desk¬ 
top PC? You can, with Psion Da- 
com's new Gold Drive. The 
drive fits into the 3.5-inch disk 
drive bay and lets the PC use 
Type I, II, or III PCMCIA cards. 



Gold Drive comes with soft¬ 
ware that provides the necessary 
card and socket services. There’s 
full support for Flash file sys¬ 
tems, XIP (execute in place), and 
the Quickswap protocols, Psion 
Dacom says. Furthermore, the 
retrofit drive supports hot-swap- 
ping of PCMCIA cards. The unit 
provides graphical and audible 
feedback on socket status. Psion 
says the Gold Drive is easy to 
install. 

Price: £129 + VAT. 

Contact: Psion Dacom 
Milton Keynes, U.K. 

+44 190826/686 
fax: +44 1908 260435. 

Internet: http.’/Avww. //- 
net. ('ont/p-dacom/. 


Circle 1020 on Inquiry Card. 


Clrclo 1028 on Inquiry Card. 

It’s a Color 
Scanner, It’s a Fax 

The new Prime 1200 com¬ 
bines a color scanner, fax 
machine, and color copier into one box. The one-pass scanner’s 
resolution is 300 by 600 dpi (interpolated to 1200 by 1200 dpi), 
with 30-bit color. It is TWAIN compatible. 

The plain-paper, Group 3 fax machine works at 14.4 bps. You 
can receive faxes into the host PC or direct them to the printer. 
The unit can store multiple images. The copier can output to 
PostScript and PCL printers, in color or black and white. 

Prico: $1295. 

Contact: Pacific Image Electronics, Hsinchu, Taiwan 
+886 35 246410: fax: +886 35 241690. 

Clrclo 1024 on Inquiry Card. 
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What’s New 



DOT MATRIX PRINTER 
HAS LOW IMPACT ON BUDGET ▲ 

Mannesman!) Tally’s new T2016 
dot-matrix printer is aimed at 
budget-conscious users. The 9- 
needle unit prints at 160 charac¬ 
ters per second and can handle 
as many as 200 pages per day, 
the company says. It can print 
draft, Roman, and sans serif type. 
Graphics resolution is 216 by 


240 dots per inch. Noise level is 
58 decibels. The T20I6 can 
emulate the IBM ProPrinter III 
and the Epson F ; X 850. It has a 
parallel interface; a serial inter¬ 
face is an option. 

Price: Call. 

Contact: Mannesmann Tally 
Ltd., Derby, U K. 

+44 1332 824781 
fax: +44 1332 824755. 

Circle 1032 on Inquiry Card. 


WANNA BUY A 
SUPERCOMPUTER? t 

Fujitsu Systems Europe has in¬ 
troduced entry-level supercom¬ 
puters that the company says drop 
the price of advanced processing 
down to £ 130,000 per gigaflop. 
Fujitsu says this puts a super¬ 
computer into the realm of possi¬ 
bility for corporations and smaller 
companies that couldn’t normally 
afford Gflop-type machines. 

The new VX and VP3(X) series 
are based on vector/parallel archi¬ 
tecture, the same used in 
Fujitsu’s VPP500, sometimes 
called the 
world's mighti¬ 
est supercom¬ 
puter. The VX 
and VP300 are 
designed to op¬ 
erate as a Unix 
server. The op¬ 
erating system, 

UXP/V, is based 
on Unix System 
V release 4.0. 


Fujitsu says top-end perfor¬ 
mance is 35 Gflops (depending 
on the number of processing ele¬ 
ments). Each element is connect¬ 
ed via a crossbar network with an 
aggregate bandwidth of up to 18 
GBps. Memory throughput is up 
to 18 GBps. Imagine running 
emacs on one of these things. 
Price: Starts at £300,000. 
Contact: Fujitsu Systems 
Europe, Uxbridge, 

Middlesex, U.K. 

+44 81 606 4565 
fax: +44 81 606 4580. 

Circle 1030 on Inquiry Card. 
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callunacard 


130MB) 170MB) 260MB) PCMCIA TYPE III 


The callunacard range of high capacity PCMCIA Type III 
compatible disk drives is designed and manufactured by 
Calluna Technology at its headquarters in Glenrothes, 
Scotland. These 10.5mm credit card size drives plug into 
any PCMCIA Type III socket to provide all the benefits of a 
removable hard disk cartridge. 


One callunacard does it all 

•Extra Storage Capacity 
•High-Speed Backup 
•Data Transportability 
•Data Security 
•File Organisation 
•System Fault Tolerance 


All callunacards have 

PC Card ATA and 68 pin ATA (IDE) interfaces 
•High shock specification (750G) 

•Fast data transfers (up to 11MB sec) 

•Low weight (2.3oz 65g) 

•Low power consumption ^ 

(0.5W typical usage cycle) PCMCIA 

Member Company 



calluna 


CALLUNA TECHNOLOGY UMUED 
One Blackwood Road, 
Eastfield, Glenrothes, 

Fife KY7 4NP, Scotland, U.K. 

Tel: 44(0)1592 630810 
Fax:44(0)1592 630920 
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PLUG AND PLAY FOR WINDOWS® USERS 


New laserprinter from Minolta 


Minolta recently introduced its Winlaser 400, one o( the 
first personal laser printers based on Microsoft's Windows 
Printing System. 

The printer can be installed and print in a matter of minutes 
with the help of an automatic install programme which 
instantly recognises your host configuration. 

Using the Microsoft Windows Printing System the Winlaser 
400 produces fast, high-quality printing of both text and 
graphics, ensuring future compatibility with all Windows- 
based applications and eliminates the need for any of the 
standard printer emulations. The Winlaser 400 also has 
a host based PCM emulation which operates from the 
DOS # -window for those users with some DOS-based 
applications. 

Your animated PC screen shows you the actual printing status 
such as paper path and printing process as well as which 
page is currently printing and how long before the print job 
finishes. If you like the personal touch, this printer can 'talk' 
via the PC's sound capability, vocalizing an assortment of 
messages such as 'printing started’ and 'load paper'. 

The Minolta Winlaser 400 is a 4ppm, 300dpi laser printer 
with a compact all-in-one imaging cartridge system which 
virtually eliminates ozone emission. You can use paper 
from 60 to 160g/m^, transparencies, envelopes, labels and 


even postcards or index cards with formats as small as 
80mm x 125mm. 

On top of that the Winlaser 400 offers you cost-saving 
options such as the energy save mode which conforms to the 
US Energy Star requirements and can be adjusted to your 
personal settings. A toner save mode economises on up to 
30% loner on each print and the printer was issued with the 
BAM Document Authenticity Certificate. 

The printer is delivered with the Windows Printing System 
Drivers and includes 22 True Type soft fonts on disk in 
addition to the 14 fonts in Windows, giving you a wider 
choice in page layout. The Winlaser 400 uses an optimal 
load balancing printing system which makes full use of the 
host PC's processing speed so that the lime to return to the 
application is extremely fast. You also have the guarantee 
that when you upgrade your PC you also upgrade your 
printer's performance. 

Price: As prices differ from country to country please call 
for price. 

For more information or your country's hotline number, 
please contact: 

Minolta GmbH, Business Equipment Operations 
International Press Service 

Sachsenring 26, D-30855 langenhogen, Germany 
Tel: 49/511/7404-401. Fax: 49/511/7404 456 



READY TO GO. 

The Minolta Winlaser 400. 


Ready, steody, go! With the new, easy-to-use, com¬ 
pact Minolta laser printer. Especially designed tor 
printing within Windows" 3.1 environment ond above 
the Winlaser 400 is ready to operate in minutes. Its 
sollware instantly recognizes your printer/PC con- 



MINOLTA 


figuration Its upgradibility ensures compatibility with 
future Microsoft" Windows versions And of course 
its technology enables you to print in PCL" Mode 
from DOS applications too. We re ready for you to 
give the starting signal for the new Winlaser 400 


_ & GD gs 


Fox. Copier. Laser Printer. Minolta. First to put you first. 

Minolta GmbH B E 0. Sachsenting 26 30655 longenhogon. Germany Tel. (0049) 511 7404 401 
Microsoft and Windows oro registered trademarks ol tie Microsoft Corporation PCI is a rogtslored Irodemark ol Howteft Pochard Corporation 
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LUNAR ENERGY COMPANY 

PO. BOX 2017 

DENTON TX USA 76201. EARTH 
TEL: 817.387.MOON 
FAX:817.383.0747 

MCI <tf SPARKY. COMPUSERVE O 73171. 1440 


luNar 



SURVEYS • SALES ORDERS • TIME CARDS • REGISTRATIONS 


AUTOMATED DATA ENTRY 

FORMS 

FUNCTION 

Only leleform eliminates data entry, shortens turnaround time, and reduces paper 
handling in one integrated software solution. Jeleform is the price-performance leader. 

Recognizes hand print, machine Creates professional forms 

print and marked ^ * % °P ,imized ,or 

circles r ' 1 recognition 



Includes 

data 

editing and 
verification 
functions 


Stores information 
in leading databases/spreadsheets 


Receives forms via 
leading scanners and fax modems 

TEL. *1 <619)259-6445 
Ifl FAX +1 (619) 259 6450 
Seeking International 
y 5 A Distributors 


INSURANCE CLAIMS • PATIENT HISTORY • CREDIT APPLICATIONS 




REMOTE CONTROL FOR PCs ▲ 

'Hie wireless RemotePoint—now 
available in Germany—lets you 
control your computer without 
tethering you to it. This cordless 
mouse has a range of 12 meters, 
so you can conduct a presenta¬ 
tion while roaming a decent-size 
room. You just click as you 
would with a normal mouse. 
RemotePoint requires no special 
software. It’s compatible with 
DOS, Windows 3, OS/2 2, and 
Apple System 6 or newer. The 
accompanying receiver plugs 
into the serial or PS/2 port on a 
PC and into the ADB slot on a 
Macintosh. 

Price: $219.95 PC, 

$159.95 Mac. 

Contact: Interlink Electronics 
Tokyo, Japan 
+81 3 37973664 
fax: +81 3 5485 1825. 

Circle ±027 on Inquiry Cord. 

COLOR PRINTER USES 
VARIABLE DOT TECHNOLOGY 

Summagraphics, known for its 
CAD and graphics peripherals, 
has brought out its first color 
thermal-transfer printer. The new 
SummaColor Pro is tailored to 
meet the needs of graphics pro¬ 
fessionals and works with a PC 
or Macintosh. 

'Hie printer uses a variable dot 
technology, called MicroDot. 
that the company says results in 
a sharper, more vibrant printed 
image, similar to what you get 
with continuous tone printing. 


Most thermal printers use I 
fixed-sized dots. The sys- I 
tern varies the temperature 
of the print head to control 
the amount of wax put on 
the page; this controls the 
position and size of the dots. 

The SummaColor Pro has 
a 256-M B hard disk for stor¬ 
ing fonts and buffering pages. 

A 33-MHz Intel 960 RISC 
chip handles the raster image 
processing. There’s 12 MB 
of memory on board. You 
can get an Ethernet option. 

The unit is available in 
A4 oversize and A3 over- I 
size models. Each incorpo¬ 
rates the EFlcolor and Apple 
ColorSync color-matching tech¬ 
nology. 

Price: $7995 (A4). $10,995 
(A3): Add $I(XH) for Ethernet. 
Contact: Summonraphics 
Europe, Brussels, Belgium 
+32 2 715 0620 
fax: +32 2 715 0630. 

Circle ±026 on Inquiry Card. 

VIDEO SPLITTER 
GOES EIGHT WAYS 

Scene Double has come out with 
an eight-port video splitter you 
can use to drive multiple high- 
resolution monitors from one 
computer. With the accompany¬ 
ing cables, the device can drive 
monitors that are up to 100 me¬ 
ters away. The SD4+4X supports 
resolutions of up to 1600 by 
1200 pixels (72 Hz noninter¬ 
laced). It is CE and ECC certi¬ 
fied and compatible with the 
VESA DDC Plug and Play spec¬ 
ification, the company says. 

Bandwidth in excess of 250 
MHz guarantees compatibility 
with any analog video source and 
monitor used with an IBM-type 
PC. Macintosh, or Archimedes 
system. Scene Double says. It 
also works with workstations 
from Digital Equipment, Sun, 
and others. 

Price: £389 + VAT. 

Contact: Scene Double 
Middlesex, U.K. 

+44 181 958 3639 
fax: +44 181 958 3639 
E-nutiI: sales @ scene. 
dernon.co.uk. 

Clrclo ±034 on Inquiry Card. 
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What’s New 


Software 



Xara Studio: New Corel Competitor 


Xara Studio is a sophisticated illustration and graphics package that supplies you with 
a full range of tools and features. Besides the freehand drawing tool and other instru¬ 
ments of art, the Windows-based program has graduated transparency control, infi¬ 
nite undo, and a blend tool that the developers say requires much less memory than 
those of other packages. 

Xara emphasizes the speed of its 32-bit program. The company says it can redraw 
a screen 20 to 30 seconds faster than competing products. The software is designed 
to do routine but intense operations—like rotations and fills—quickly. Many opera¬ 
tions are interactive: You dial the controls to make a color change, for example, and 
you see the results on screen immediately rather than having to wait for a redraw. 

Xara Studio provides a variety of fill types, including fractal textures and gradients. 
You can produce objects, including bit maps, with graduated trans¬ 
parency. The program lets you have multiple views of the item you’re 
drawing (e.g., you can have an outline in one window and the top-qual¬ 
ity, antialiased version in another). 

The package includes clip art, TrueType fonts, and special effects. 

It’s file-compatible with Corel, Illustrator, and Freehand. 

Price: Not available at press time . 

Contact: Xara Ltd.. Herts, U.K. 

+44 1442 35(XXX); fax: +44 1442 350010 
E-mail: info®xara.co. uk. 

Circle 1036 on Inquiry Card. 



PEOPLE TALK ABOUT YOU 


THEY KNOW YOUR SECRETS 


But 

remember 



F. liaShim . We're here to help you PROTECT 
your work environment, SECURE and PRESERVE 
your data against calculated or accidental 
disasters, and CONTROL unauthorized access. 

Introducing MasterSafe: 

A complete data access control, protection and 
management system package. Creates a completely 
closed secure environment, includes virus protection 
and central control of activities for PCs and LANs. 


Oo 


- o__ 


It's nobody's business 


Hut yours 


EliaShim 

Intelligent Computer Security 



Head Office: 

EliaShim microcomputers Ltd. 
Tel: 972-4-516111 
Fax: 972-4-528613 


European Office: 

EliaShim Europe B.V. The Netherlands 
Tel: +31(0) 3402 54747 
Fax: +31(0) 3402 54867 
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What’s New 


Bookmaking the Electronic Way 


SMAHTBook A Authoring System 


-I Book Edit View Insert Navigate Compi 




Introduction 


If you want to distribute collections of text and graphics on disk—floppy, not compact—you should take a look at SmartBook for Win¬ 
dows. This authoring package from Frax Limited provides tools for assembling different sources of material, then compiling them into an 
electronic book. You can use the program to make computer-based training packages, brochures, documentation, company presenta- 

tions, or anything that would normally appear in book form. 

SmartBook gives you a workscreen that looks like an open book. You place the objects 
you want to include in your electronic document—text, images, buttons, “hot” 
areas —onto the page. You can manipulate these items once they’re on the page; for 
example, you can make an image smaller to fit the space. You can attach commands 
and actions to hot areas—a la hyperlinks—using the package’s visual programming 
capabilities. 

The program supports the usual image formats, including GIF, TIFF, PCX, TGA, 
WMF, and DCX. It will also handle images compressed with fractal technology. This 
compression scheme allows you to store up to 100 photographic-qual¬ 
ity pictures on a single floppy, the company says. 

SmartBook’s compiling functions embed fonts and images into the 
finished document, and the necessary readers are included in the dis¬ 
tributed installation program, so the people who receive the electronic 
document don’t need any special software to read what you’ve pro¬ 
duced. There are no royalty fees. 

To make books using SmartBook, you need at least a 486-based 
Windows machine with SVGA and a floppy drive. 

Price: £299. 

Contact: Frax Limited. Aberdeen. Scotland 

p I +44 1224 621144; fax +44 1224 6207S9 

! E-mail: david@frax.demon.co.uk. CompuServe: 100141.1355. 

I *4 I Circle 1048 on Inquiry Card. 
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New 15" Promate 5FGE flat Square monitor. 
Ergonomic layout of control panel to ensure user 
- friendly comfort and simplicity. 

Power consumption drops to only 5 Watts in sleep 
mode. 

Innovative options 
include a multi 
media base, design 
to fit all PC monitors. 

More information 
please contact with 
us immediately. 





ncTicin 


penon eLGCTnonics co.. ltd. 

Head office 

198, Chung Yuan rd., Chung Li Industrial Zone, Taoyuan, Taiwan Roc. 
Td: 886-3-4515494 Fax: 886-3-4520697 
Taipei Sales Office Tel: 886-2-5965955 Fax: 886-2-59281 38 
U.S.A. Office - Action Computer Technolog, Inc. 

Tel: 818-813-1506 Fax:818-813-1505 


Computex Taipei 
Taipei, Taiwan 

June 5-9, 1995 Booth NO.: B536, B635 

(£) ® FTZ A<r* MPR " VCCI DHHS 

All brand names and trademarks are the property ol their resisterrd owrers. 

The Enqergy Star emblem does not respresent ERA endorsement ol a my product or services. 
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FORTH FOR WINDOWS 

Microprocessor Engineering has 
added to its line of Forth tools 
with the visual ProForth for Win¬ 
dows. ProForth applications can 
nin under Windows 3.1 and Win¬ 
dows NT. The package's editor 
and command-line interpreter let 
the programmer make small 
changes quickly, MPE says. In 
this environment, you can try out 
a window interactively before 
writing the final code—accord¬ 
ing to the company, it can take 
only four lines of code to inter¬ 
actively define a complete pop-up 
window. 

ProForth provides a complete 
interactive debugging environ¬ 
ment. It gives you all the tools 
you need to design, compile, and 
test Windows applications. The 
dialog editor lets you draw win¬ 
dows and menus on screen and 
then generate the Forth source 
code. MPE says its editor pro¬ 
duces code that is “easily hu¬ 
man-readable," without requir¬ 
ing you to learn new libraries 
and classes. A preemptive mul- 
titasker supports concurrent pro¬ 
gram threads. ProForth fully 
supports DDE. 

Development aids include bi¬ 
nary overlays, dynamic heap 
management, and 386/387 as¬ 
semblers. Libraries include float¬ 
ing point and serial communi¬ 
cations. 

Windows programmers can 
use the portable version for com¬ 
patibility between Windows 3.1 
and NT or the optimized NT ver¬ 
sion for higher-end applications. 
Doth come in the package. 

Prit r: £950 + VAT. 

('outact; Microprocessor 
I hgineering 
Southampton. U.K. 

. // 1703 631441 
lax: +44 1703 339691 
I mail: mpe@mpeltd. 
ilenum.co.uk. 
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X ON WINDOWS AND THE MAC 

Wollongong International's new 
version of Pathway X enables 
Windows and Macintosh users 
to run X Window System appli¬ 
cations across a network. This 
gives mixed-platform enterprises 


the ability to connect a Unix 
server and run Unix programs 
along with Windows and Mac- 
programs. The software fully 
implements XI1R5. 

The program runs on an Win¬ 
dows PC with TCP/IP or DEC 
net. It supports DDE for copy¬ 
ing and pasting material between 
Windows and X applications, 
multiple client connections from 
different hosts across the net¬ 
work, and virtual desktops. The 
software will recognize windows 
managers, such as Motif, DEC- 
Windows, and Open Windows. 
An X application starter will 
remotely launch clients from 
within Pathway X, which means 
you don't need a terminal emu¬ 
lator to initialize the connection 
with a remote host. 

Pathway X for the Macintosh 
lets users copy and paste between 
Mac applications and X pro¬ 
grams. It uses the client launch 
facility to remotely launch clients 
from within Pathway X. The 
package lets you print to any 
local or networked printer. The 
Mac module supports MacTCP, 
DECnct, and AppleTalk Data 
Stream Protocol. It supports 
Power Mac in native mode. 
Price: single-user license , 

£195; H) user. £1550. 

Contact: Wollongong Interna¬ 
tional 

Bracknell, Berkshire, U.K. 

+44 344 3042. 

Circle 1040 on Inquiry Card. 


DIGITAL CAMERA CONTROLLER 
FOR POWER MACS 

Phase One has optimized its Pho- 
toPhase software for the Power 
Macintosh. The program gives 
you the tools to manipulate (e.g., 
masking, sizing, and color sepa¬ 
rations) images taken with a dig¬ 
ital camera. 

Phase One says the new ver¬ 
sion 2 is four times faster than 
the unoptimized version 1.2 at 
performing image processing 
tasks. 

Price: Call. 

Contact: Phase One Denmark 
Frederiksherg, Denmark 
+45 36 46 01/1 
fax: +45 36 46 0222. 
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Real-Time Multitasking 

for Microsoft C, Borland C, Borland Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKernel is a professional, high-performance real time multitasking kernel. It runs under 
MS-DOS or in ROM and supports Microsoft C. Borland C++ Bortand/Turtx) Pascal, and 
Stony Brook Pascal*. RTKemel is a library you can link to your appScation It lets you run 
several furxrtons^procedures as parallel tasks and offers the following advanced features: 

• pre eruptive, event/interrupt driven • supports up to 36 COM ports 

scheduling (Digfioard and Hostess boards) ; . 

• number of tasks only limited by RAM • protocols XOn/XOff. DTR/OSR. RTS/CTS 

• task switch time of 6 p s (33 MHz 486) • full support of NS16550 UART chip 

• up to 64 priorities (changeable at run-time) • fast, internetwork communication using 

• time sliang can be activated Novels IPX services 

• timer interrupt rale of Otto 55 ms • runs under DOS. LANs, or without OS 

• high resolution intefval timer (1 p s) • cal DOS without re entrance problems 

• activate or suspend tasks out of • resident multi-tasking appfccations (TSRs) 

interrupt handlers • runs Windows or DOS Extenders as a task 

• programmable interrupt priorities • supports CodeView and Turbo Debugger 

• inter task communications using sema • Kernel Tracer lor easy debugging 

phores. mailboxes, and message passing • ROMabie 

• keyboard, hard rfcsk. floppy disk idle tunes • full source code available 

usable by other tasks • no run-time royalties 

• supports math coprocessor and emulator • free technical support by phone or fax 

RTKemel-C 4.0. DM 795 RTKernel-Pascal 4.0 .DM 695 m 

C Source Code add DM 695 Pascal Source Code add DM 595 ^ L 

International orders add DM 50 shppmg and handbng MasterCard. Visa, check, bank transfer accepted 



Professional Programming Tools 


On Time Marketing 

Karoftnonstrasse 32 • 2035/ Hamburg 
GERMANY • CompuServe 100140.633 
Phono *49 40 437472 • Fax 435196 


In Australia/Now Zealand, contocf: 
MicroWay Pty. Ud 
Unit 1. 16 Tarnard Drive 
Broesido, VIC 3195 • AUSTRAL IA 
Phone (03) 500-1333 • Fax 5800995 


HyperMedia Professional 




intelligent large-scale 
management of any type of information 


J information retrieval 

retrieval by any combination of words 
and. or, not. proximity and adjacency 
dates and numbers with range queries 
support for most wp formats 
support for structured data 
2+Gb text bases currently in operation 

J object-oriented hypermedia 

multilevel multimedia dossiers 
manage any type of digital data 
links automatically established during input 
or manually at any time 
full link control 


$ 


J color and grayscale im, 

software ISO JPEu compn 
multiresolution images J 0 
miniature previews 
conversion and prmt 

JCOLD output 

automatic arcfiJalWJvainframe pnnt spools 
with indexm^pRocumenl separation 
image swthes^d spool data over a raster 
backgrAL 

storgMpSsi as low as $1 per 15,000 pages 

fuHprotection 


Jit 

□extensive customizing 
0 J network, optical disks and 
jukebox support 


J monochrome rasters 

AO formats and over 
TIFF CCITT G4 compression 
software compression and 
certified Kofax support 
duplex scanning in 
multiple raster laye 

anchors (hoi soot links to multiple documents) . .. 
retrieval thrat^K^eries on anchored Me*** WKkm 

docunjjnU^^ kkoosoflWindows NT (Mai and Aipha[ 



□and more... 

special version for CD-ROM 
dissemination 


UNIX (DEC Alpha. IBM Rsc/6000. HP PA RISC) 


HyperSystems 


Archival and retrieval systems since 1986 


Via Duchessa Jolanda 21 
1-10138 TORINO (Italy) 
Phone: +39(11)4341245 
Fax: +39(11)4336637 
e-mail: hyper@inrete.alpcom.it 
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estratoL Tr p 

Windows NT 


The New Generation 
for the New Technology 










Not just SCADA ... 


Not just MMI 


Data Acquisition 
Data Logging 
Object based GUI 
Client/Server Operation 


Eurosoft Technology 
PO Box 5536 Newbury 
Berkshire UK RG13 2YW 
lei (44) 01635 582660 
Fax (44) 01635 582665 


But an integrated Real Time 
Information System 


§ 

2 


MEMORY TRICKS 
TO CRANK UP THE MAC 

Connectix says its Speed Dou¬ 
bler software will increase Mac¬ 
intosh performance with its 
memory allocation and disk 
caching techniques. Most notable 
speed bixjsts will be when saving 
large files, doing database sorts 
and searches, transferring files 
via AppleTalk, and launching 
applications. 

The company says the pro¬ 
gram will also learn from your 
usage behavior. The package col¬ 
lects frequently accessed data 
from your hard disk and stores it 
in memory. It is similar to 
Apple’s System 7 disk cache, but 
according to Connectix, it’s faster 
and uses “more intelligent mem¬ 
ory management techniques.” 

Speed Doubler works with 
Power Macs and Macs based on 
the 68040 and 68030 CPUs, but 
not with Mac Plus, SE. original 
Classic, LC, or PowerBook l(X). 
Price: £69.95. 


Contact: Computers Unlimited 
London , U.K. 

+44 1X1 2008282 
lay: f 44 1812003788 
AppleLink: UK(X)I8 
CompuServe: 75300,1531. 

Circle 3.046 on Inquiry Card. 

LEARNING TOOL ON CD 

SuperMemo, a Windows pro¬ 
gram designed to help you learn, 
is now available on CD-ROM. 
This edition contains Super- 
Memo 7.5 as well as audio 
vocabulary databases of several 
languages, including English, 
German, French, Spanish, Russ¬ 
ian, and Polish. Although the 
program is geared toward teach¬ 
ing a foreign language, it can 
also be applied to other subjects, 
the developers say. SuperMemo 
is based on algorithms that “opti¬ 
mize the spacing of repetitions.” 
Its designers claim a user can 
memorize 3(XX) foreign words in 
a month by using the program 
30 minutes a day. 


The vendor also offers data¬ 
bases for biochemistry, physiol¬ 
ogy, and Borland Pascal. Besides 
the Windows package, there are 
versions of SuperMemo for DOS 
and Amiga users; a Mac version 
is in the works. 

Price: 599 (Windows version). 
Contact: SuperMemo World 
Poznan, Poland 
+4861 771011 
fax: +48 61 793435 
E-mail: jam (fP brahms. udel. edu 
or jam GPplpuam 11 . bitnet. 

Circle 1038 on Inquiry Card. 

A CASE FOR WINDOWS WORKS 
FOR OTHER PLATFORMS 

FED-CASE is a graphical envi¬ 
ronment for developing appli¬ 
cations. It provides a flowchart 
editor, a text editor, and a C code 
generator. Although it runs 
under Windows, the generator 
produces code that can be com¬ 
piled for systems on other plat¬ 
forms—OS/2, Windows NT, 
and Unix. It automatically does 


the type casting and argument 
checking. There’s also an auto- j 
comment function. You can in¬ 
voke the code generator from | 
the flowchart editor and see the 
results in a separate window. 

The flowchart module pro¬ 
vides symbols for start of func¬ 
tion, end of function, statement, 
less than, greater than, equals, 
start of loop, end of loop, start 
of module, end of module, and 
more. The text editor lets you 
add text to the symbols. 

A hypertext function helps the 
programmer “through the jun¬ 
gle” of system functions, struc-J 
lures, and so on, FED-CASE’s 
developer says. It also shows the 
arguments that functions use. 
The company is working on a 
version that generates C++ code. 
Price: $195. 

Contact: Joosen Software 
Development 

Oosterhout, The Netherlands 

+31 162035348 

E-mail: cjoosen (fPxs4all.nl. 
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Blasts from the Past 

DENNIS BARKER 




Like Godzilla appearing on the 

edge of town, Windows 3.0 fi¬ 
nally arrived. But people didn’t 
run away. They ran out to buy it. 
Jon Udell, who’d worked with 
beta versions for months, rightly 
wrote that version 3.0 would 
change the face of DOS com¬ 
puting: “After years of twists 
and turns, Microsoft has finally 
nailed this product." His fore¬ 
cast: “The Windows momen¬ 
tum that has been building is 
about to become a tidal wave." 


I sther of computer graphics. 

We paid tribute to Ivan 
! Sutherland. As a graduate 
* student at MIT in the 
1950s, he developed the 
SketchPad. You could use 
it to draw, rotate, and edit 
primitives, without having 
to be an ace programmer. 
Sutherland had created the 
first CAD program. 

“Who Needs OS/2?” That’s 
what we asked on our cover, 
but that wasn't really the issue. 
OS/2, which Microsoft still 
sold at that time, had things 
Windows didn't, such as a 
multithreaded architecture and 
.» 32-bit progamming model. 
And it lacked something: a 
foundation built on “creaky old 
DOS” Power users, we said, 
will find the move from Win¬ 
dows to OS/2 a natural." 

Sun lowered the price/perfor¬ 
mance curve with its SparcSta- 
hon SI X’, a diskless worksta¬ 



tion priced below 
$5000 (12 MIPS, 

8 MB of RAM, 

Ethernet, and a 17-1 
inch monitor). 

“Quite a bargain 
for an office running a network 
of SparcStations." 

State of the Art scouted out 
coming networking technolo¬ 
gies: wireless LANs, fiber op¬ 
tics, AT M (asynchronous trans¬ 
fer mode), and zapping data 
over AM and EM radio. 



Trendsetting board of the 

month: VideoLogic's DVA- 
4(XX). By converting analog sig¬ 
nals from a TV, VCR, or laser¬ 
disc player, the board let you 
play live video in a window on 
your VGA screen. We pre¬ 
tended stockbrokers would use 
it to snag Dow quotes or watch 
financial news shows. 




Environment Manager) af¬ 
ter attending a seminar for 
OEMs and programmers 
thinking of converting to 
the new GUI. It appeared 
GEM’s biggest competitor 
was the Mac OS. GUIs that 
were in the works for IBM- 
type machines—Desq, Visi 
On, and something called Win¬ 
dows—seemed to be jinxed. 

ComponentWare ’85 “Software- 
ICs” proposed a plan for 
building reusable soft¬ 
ware components. 

“The notion of ob¬ 
jects that communi¬ 
cate by messages 
is... fundamental to Software- 
ICs.” 

The Mindset 
was a PC clone 

that did some 
graphics chores 
in hardware, 
audit was swift 
at running Time 
Arts' Lumena paint program. 
One model had genlock cir¬ 
cuitry, so it could interact with 
video cameras and recorders 
(shades of the Amiga). 

CyberBYTE We officially an¬ 
nounced the BYTE Informa¬ 
tion Exchange, becoming the 
first magazine to extend into 
what is now called cyberspace. 
BIX featured on-line confer¬ 
ences, E-mail, BYTE articles, 
and the massive collective 
knowledge of BYTE readers. 




On the cover, Robert Tinney 
“created a visual fantasy on a 
communications theme. Imag¬ 
ine a network of personal com¬ 
puters where each person's 
computer is a node." Editor 
Carl Helmers noted that this 
“fantasy" network already ex¬ 
isted: the phone system com¬ 
bined with modem equipment. 

Intercomputer communications 

was the focus of the issue. 
Helmers proposed “The Grass 
Roots Electronic Post 
Office”—basically a 
global E-mail system. 
“Thus any two people 
who have a personal 
computer and a Bell 
103-compatible modem 
can send electronic messages 
back and forth.” 

And Ripper scores the winning 
touchdown. An article about 
Al-based personalized news 
services told this story: A Stan¬ 
ford researcher 
put in his profile’ 
that he would like 
to see any stories 
about dolphins. Sure enough, 
his report included football 
scores—of the Miami Dol¬ 
phins. 



Programming techniques. Hun¬ 
dreds of pages on languages, 
libraries, debugging tech¬ 
niques, subroutines, data-flow 
diagrams, and tricks for the 
6502 programmer. 

GEM ’85 Our West Coast editor 
John Markoff reported on Dig¬ 
ital Research's GEM (Graphics 


In the News, June 1985 


Lotus and Intel announced an expand- 
ed-metnory specification for PCs. 

At Comdex, Compaq announced 286- 
based Portable and Deskpro models; 
TeleVideo unwrapped an AT clone that 
used an 8-MHi 286 (the IBM AT used 
a 6-MHz chip); Zenith brought out two 
“portables,” weighing 17 and 25 


Manhattan Graphics released 
ReadySetGo, once of the first 
desktop publishing packages. 

Microsoft introduced 
Access—a $250 
communications 
program, not 
the database 
program. 
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Something Missing? 

Complete your BYTE collection by ordering Back Issues todayl 



Rates (postage and handling included): Only credit cards or Eurochecks accepted! 

Holland Dft 20.00 Switzerland Swt'r 16.00 

United Kingdom & 7.75 France I’I’r 59.00 

West Germany DM18.00 Sweden SEK 80.00 

Please indicate which issues you would like by checking (V) the boxes. Send requests with payment to: 
BYTE Back Issues, c/o Dynamic Graphics International, P.O. Box 25, 3950 AA Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard □ American Express C1 VISA 

Card # _ 

Exp. Date ____ 

Signature ___ 

Name ___ 

Address ___ 


Postcode _ City _ 

Country __ 

All orders must be prepaid. Credit cards preferred. 


BVTE 


_ Because the EjjL£JjJ decide. 

Please allow three weeks for delivery by surface mail. 













































Explore A New World Of Technology 



The 1995 Business Week Conference on the Virtual Office: 


I mpact and Implementation 


How can you make the virtual office a profitable reality for your company? Join Business Week and 
MicroAge Infosystems Services for this premier industry gathering, and give your company a virtual lift. 


June 27-28,1995 

McGraw-Hill World Headquarters 
Rockefeller Center 
New York, New York 


Presented in association with: 


/MicroAge 

INFOSYSTEMS SERVICES 


With the support ofi Apple Computer, Banyan Systems, Hewlett-Packard, NEC Technologies 

Featured speakers: Dr. Richard Nolan, Professor of Business Administration, Harvard Business School 

Dr. Robert Johansen, Director, Emerging 'technologies Program, Institute For The Future 
Adelaide Horton, Chief Operating Officer, Chiat/Day 


To register for The 1995 Business Week Conference 
on the Virtual Office, call (212)512-2184, or fax your 
response to (212)512-6281, or mail this coupon to: 

Ann McKenna 

Business Week Executive Programs 
1221 Avenue of the Americas, 36th floor 
New York, NY 10020-1095 


Name:_ 

Title:_ 

Company:. 
Address:_ 


FEE: $575 Bill my: □ American Express 

□ (heck enclosed. □ MasterCard 

U Bill me. □ Visa 

Account Number:_ 

Expiration Date:_ /_/_ 

Signature:_ 


City:_State:_Zip:_ 

Telephone:_Fax:_ 

Primary Business:_Annual Revenue: $_ 

CANCFlJjiTIONPOLICY. All cancellations must be received in writing. 'ITmse 
postmarked after June 9, 1995, will be subject to a service charge of $150. 

Registrants who fail to attend and ik> not cancel prior to the conference are liable for 
the entire registration fee. You may. if you wish, send a substitute. 



Beyond news. Intelligence. 


Rick Stewart 




























Not One More Damn 




Build 

Windows95 

Apps Today! 


Line of Lode. 



Sit Him LAYOUT Lob You MM ltd, llraivv-lluly Pngnw YYilhuul II riling a Simflr Lino ill (!•+ Fro 


PC' Week called layout a “sure thing.” 
We call it a revolution. With over 200,000 
users, tons of add-ons, and widespread 
third-party support. Layout is the only 
tool that lets you build DOS or Windows 
programs by manipulating ob¬ 
jects on screen — without writ¬ 
ing code. Not just simple pro¬ 
grams, but real, heavy-duty, 
mission-critical applications. 


the others — including Windows 95 
(Chicago). 


Usual Pirn it. Ini rnlilile PiTforinaniT 

The programs Liyout creates are com- 


Objects, Inc. is offering a free Win-] 
dows95 Toolkit with Layout so you can 
start building tomorrow’s programs ton 
day! 


Layout for Windows - ADDRESS.FLO 


I dit Objects I InwChnrt loots Options Help 


m 


E BIB IB ®lnS FIS0 EB SIHD H 


Use A Procedure 
S*hip AAt»»»» Book 


TbTto Piimit of llliji'i L\ 

Layout is truly object-oriented, 
both in the programs it creates, 
and in how you use it. You start 
out by arranging objects in a 
simple diagram, and then add 
more objects as the program 
grows, or create new objects by 
combining existing ones. You 
can even run your program as 
you're building it. Data-entry, 
database, and report formats arc 
all visually designed on-screen. 


m 

Open a Cardf ile 

•lb... kook rinifu. 


Open A Window 

Book Wminw 

|fFT 

Repeal Until... 

button - FirniM on Control P«n»l 

IS 

Clear Card Contents 

Rtmov* oU utfomutron from town 

FT 

Retrieve a Card 

(*l nmnl cud 


Display Card 

Addnn 


Use A l»roccdure 

For Help, press FI 


Iii>(itil:lhi a l Iliiiiuti'Tiiol 

Layout delivers 
the future foj 
$299.95, inclucfl 
ing everything 
you need to built 
programs; free! 
unlimited, tech-j 
nical support 
and superb docu 
mentation. Cal 
today, join th 
Layout revolu 
tion, and nevei 
see code againJ 
Ever. 


JMSOOS Piogram 


Hhiil Liyoul IIHivm 

When you’re done, Layout creates real 
.EXE files, or well-structured and effi¬ 
cient C/C++, Pascal, or BASIC programs. 

You can even create new objects right in 
Liyout, or even re-use existing source 
code. Layout supports DOS and Win¬ 
dows, with NT and OS/2 coming soon, 
and applications written on any of these 
platforms arc automatically portable to 

Pricing ami Cnmlilwms May Vary Outiuk North America. O 1995 Objects. Inc. 


pletely graphical, even under DOS, and 
fully support OLE 2.0, DDE, 3D but¬ 
tons, hypertext links, messaging, creating 
and using DLLs, and much more. Layout 
even supports pictures as a data-type! 
Liyout creates very efficient programs — 
they’re fast and compact. No 150K “Hello 
World” programs come out of layout: it 
doesn’t just spit out pre-canned code like 
other so-called high-level tools. And now, 


Free! 

Iaviit ArrunnoNs Sampiji 
®800-424-6644 



Objects, In 


< 


99 Rosewood Drive # Danvers, MA 01923 
USA 508-777-2800 FAX 508-777-0180 
Emai I i n fo(r^objectsinc.com 
Australia 07-855-2333 FAX 07-855-236- 
New Zealand 03-343-2150 FAX 03-343-21 
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Books & CD-ROMs 


Word Overload, 
Information Shortage 

ANDY REINHARDT 



G iven last year’s wave of best¬ 
selling lxx)ks about the Internet, 
it’s not surprising that publishers are 
cranking out even more titles concern¬ 
ing the information superhighway. 'Hie 
four fxx>ks reviewed here offer vary¬ 
ing degrees of insight about this most 
nebulous of topics. Unfortunately, 
they don’t provide deep 
technical information 
on gnarly sub¬ 
jects, such as 
how video 
servers will ac¬ 
commodate 50,(XX) 
concurrent requests 
for the latest Spielberg 
movie or whether transac¬ 
tion systems will be able to handle 20 
million Super Bowl viewers pressing 
“Buy” on their TV remotes simulta¬ 
neously. Three of the titles are general- 
interest books. The fourth. Realizing 
the Information Future, is more of a 
policy paper. 

Of the three general-interest books. 
Inside the Information Superhighway 
Revolution by Nicholas Baran is the 
most informative and best written. In 
lively, readable prose, Baran provides 
a good overview of the whole topic, 
including key players, hardware and 
software, networking, and content. He 
also tackles some larger questions, such 
as privacy, cost, and equality of access. 
Baran dws a good job of explaining in 
lay tenns such concepts as analog and 
digital, bandwidth, and video-on-de¬ 
mand, and he goes deeper into the tech¬ 
nology of the information superhigh¬ 


way than do his counterparts. But even 
so, expert readers will find the book 
fairly nontechnical. 

For some reason. Inside the Infor¬ 
mation Superhighway Revolution dcx;s 
not say exactly what the information 
superhighway is, and it would benefit 
from additional graphics to il¬ 
lustrate the layout and ar¬ 
chitecture of various 
proposals. I wasn’t 
crazy about the 
^ slightly hokey 
forward, which 
appeared to have 
been tacked on by 
Baran’s editor to illus¬ 
trate whiz-bang futuristic 
applications. And I found slightly disin¬ 
genuous Baran’s frequent references 
to “hype” and “buzzwords” about the 
information superhighway in a book 
largely uncritical of its subject. But 
overall, Baran’s fxx>k is thoroughly re¬ 
searched and smoothly written. 

At the other end of the spectrum is 
Detour: The Truth About the Informa¬ 
tion Superhighway by Michael Sulli- 
van-Trainor, a senior editor for Com- 
puterworld . Though he is enthused 
about the subject and has done some 
research, the writing is unfocused and 
meandering. Detour is full of informa¬ 
tion, but it careens from one topic to 
another and often repeats itself. 

Detour's biggest problem may be its 
title and cover, which misrepresent and 
overpromise. The title implies that the 
b<x)k is a hard-hitting debunking of in- 
fobahn hype, which it is not, and the 


INSIDE THE INFORMATION 
SU I 'HIGHWAY 

RIVOlllTION 

Nicholas Baran 
Coriolis Group Books 
ISBN 1-883577*10*1 

S 19.95 


DETOUR: THE TRUTH ABOUT 
THE INFORMATION 
SUPERHIGHWAY 

Michael 

Sullivan-Trainor 
IDG Books 

ISBN 1*56884*307*0 
$22.99 


THE INFORMATION 
SUPERHIGHWAY: BEYOND 
THE INTERNET 

Peter Otte 
Que 

ISBN 1-56529-825-X 
$19.99 


REALIZING THE 
INFORMATION FUTURE: THE 
INTERNET AND BEYOND 

National Research 
Council 

National Academy 
Press 

ISBN 0-309*05044*8 
$24.95 



SELF-PACED TRAINING 

WORDPERFECT 6.0 FOR WINDOWS 

ClassAct Multimedia, 1121 South Orem Blvd., Orem, UT 
84058, (800) 235*3276 or (801) 221-9400, 

$149.95 per title 


H owever computer-savvy you may be, 
it’s always a daunting task to learn the 
ins and outs of a major new application or 
computer language. Every scripting language 
is different. You have to invest a lot of time 
and effort to realize the rewards of knowing a 
powerful new spreadsheet macro language. 
Even becoming familiar with those ever- 
increasing tcx)lbar icons can be a royal pain. 

But when your company decides to stan¬ 
dardize on a new word processor or database, 
ycxi need a relatively painless way to get up to 
speed quickly. ClassAct Multimedia is pro¬ 
ducing some well-thought-out training CD- 
ROMs for major applications, OSes, and com¬ 
puter languages. The material is organized in 
outline form. Thus, a computer neophyte will 
be gradually brought up to speed at his or her 
own pace, and an experienced businessper¬ 
son can quickly find out how to add. say, 
shaded, snaking columns to a company 
newsletter using tlx: latest version of Word¬ 
Perfect. 

Not only is the ClassAct material well or¬ 
ganized and accessible, it reinforces what ycxi 
are trying to learn in helpful ways. For ex¬ 
ample. a pleasant-sounding instructor talks 
you through the lesson as the program re¬ 
quires you to perform the necessary key¬ 
strokes and mouse-clicks to accomplish the 
tasks at hand. You work directly with the in¬ 
terface of the application you are trying to 
learn, though the actual application is not re¬ 
quired for the training. Quizzes test how much 
information you’ve retained. 

ClassAct CD-ROMs are licensed on a con¬ 
current usage basis and are networkable. 
There are training CD-ROMs for most of the 
best-selling applications, including Microsoft 
Office 4.2, Novell PerfectOffice 3.0, and Lo¬ 
tus SmartSuite. Also available are Microsoft 
C++, Visual Basic 4.0, Lotus Notes 3.2 de¬ 
velopment and administration, and Novell 
NetWare 4.1. The company promises a ver¬ 
sion for Windows 95 as s<x>n as Microsoft 
releases it. 

—Rich Friedman 
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Circle 88 on Inquiry Card. 


Books & CD-ROMs 


Small 


Investment. 



Ru' things cost so little yet save so much as 
Software Security's family of superior hardware- 
or software-based protection solutions. 

Call 800-841 -1316 today to protect the return 
on your software investment. 

SOFTWARE , 

SECURITY S , ' 


6 Thorndal Circle. Darien. CT 06820-3421 (203) 656-3000 


Software Security International Ltd. 
+44(0)1784-430-060 



THE POWER OF UNIX Will BLOW YOU AWAY’ 


VOWS HIAWAU «&®yt?IT„. f 

h wars wwim you iwm / 


Novell's UnisWore - 2.0 

has the power to drive y<xir PC to 
tk' limit. I In Lx Ware 2.0 Ls a tme 32- 
lx( multi-tasking, multkiser 
graphical operating system. With 
Ixiilt in networking and tlx* ability to 
run tens of tlxxisands of UNIX, IX>S 
and Windows 3.1 applications, it is 
the ultimate operating system for 
yxxir Intel-based l*C. 


UNIX PRODUCTS FROM 
INFORMATION FOUNDATION: 


■ UnixWare Personal Edition 2.0 $298 

Desktop UNIX with graphics S networking 
m UnixWare ApptUotioi Server 2.0 $1,135 

Unlimited user UNIX with the * works 0 I 

■ UnixWare Software Development Kit 2.0 from $97 

The ultimate development system for UNIX 

■ LAN Manoger for UnixWore from $895 

Seamless UNIX cormeclMly for WINDOWS S NT 

■ Auelerated-X from X Inside $99 

Get the X power of a RISC workstation on yoor PC 

■ Spry Air Conned $261 

Internet connectivity for Windows! 

■ Slackworc Professional Linux $55 


PC UNIX for the rest of usl 

Cull for our complete list of VStX products! 

UruMtro 




Information foundation 

is tin* leading supplier of UnixWare 
pnxkkts. If also Aides a full 
range of UNIX UxAs and 
connectivity products for Ixnh 
UNIX anti IX)S/ Windows systems. 
(Xir service- anti rock I bottom pm vs 
coinl>iik*d with a no risk W tlay 
money Ixick guarantee nuke If tin- 
plat e to come for UNIX! 


1-800-GET-UNIX 



Information 

Foundation 


•CREAT PRICES 
- SERVICE t SUPPORT 
• SATISFACTION CUARANTEED 


P.O Box 2821 

Evergreen, Colorado 80439 
Phone: 303/670 5345 
Facsimile: 303/727-7618 
E-mail: sales©if.com 


f it • rtptknd todtmk ol kfmrnUna foundelm lafwmiw fwdatmt i s fteforf kiiMii h W optf§kd by 

Sohwvy tafia kc H (tgnkttd tfkmvks and ort itW 


cover lines suggest that it contains extensive interviews with as¬ 
sorted luminaries, which it does not. 

The Information Superhighway: Beyoml the Internet is by 
Peter Otte, an editor for Mobile Office. It was obviously written 
in a hurry. Though it has a nice, colloquial tone, it’s so light that 
it borders on Huff. Otte takes the broadest view of the three au¬ 
thors, which is to say that he touches on everything from the 
Newton to home theater design, and from PCMCIA to schixtiyard 
violence. At times, the text veers into silliness. 

Realizing the Information Future: The Internet and Beyond 
is a report authored by a group of distinguished academics and 
businesspeople called the NRENaissancc Committee, convened 
by the National Research Council in Washington, D.C. It is dry 
and academic, hut it may be the most informative of the four. 

The book outlines in great detail the technical issues of the 
information superhighway and provides a set of recommendations 
for an Open Data Network. It’s a thoughtful, reasonable, and 
frankly inspiring prescription that leaves behind partisan poli¬ 
tics, marketing glitz, and economic considerations. The infor¬ 
mation superhighway it sketches would be, if implemented, the 
most democratic, and it would most successfully avoid technical 
obsolescence. 

Andy Reinhardt was formerly BYTE's West Coast bureau chief 


CONVERTING LIFE INTO BITS 

BEING DIGITAL by Nicholas Negroponte 

Alfred A. Knopf, ISBN 0-679-43919-6, $23 

A s founder and director of MIT’s Me¬ 
dia Laboratory, Nicholas Negroponte 
has hail a front-row seat at the conversion of 
reality into hit streams. In Being Digital , he 
shares his experiences, insights, and pre¬ 
dictions. It’s a well-written and engaging 
hook, and if you see the irony in the medi¬ 
um being a book , yes, so does Negroponte. 

His analysis of such digital developments as the Internet, ca¬ 
ble TV, “digital convergence,” computer interfaces. E-mail, CD- 
ROM, and multimedia will appeal to experts and novices alike. 
The expert will see many familiar themes that have been playing 
out in reality, but they’re juxtaposed and extended in new ways. 
Negroponte plays with ideas and insights like glass beads, string¬ 
ing them together in ways that are suggestive, predictive, and 
creative. For the novice, I can imagine no more engaging tour 
guide of the digital technology of the early twenty-first century. 

One of Negroponte’s main messages is about the freedom of 
digital representations. This plays out in a number of phrases 
that pop up like slogans throughout the book. “Bits will be bits.” 
“Information will win out.” “Bits know no borders.” In his view, 
there is a kind of Darwinian survival of the fittest, an inevitabil¬ 
ity to the current state and the future unfolding of technology. 

Negroponte’s predictions, woven throughout the book, may 
take five years or 50 years to realize, hut there is little doubt that 
here is the shape—the outline, if not the detail—of the future. 
Anyone planning to live there should take a peek. ■ 

—Edmund X. DeJesus 
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If you designed TCP/IP connectivity for your net' 
work, the course would he less challenging. 

You would start with the only TCP/IP stack devel¬ 
oped specifically for corporate networks, with FTP 
client and server, network monitoring and diagnos¬ 
tic tools, and 100% Windows Sockets compliance. 

You would add award-winning VT320 emulation 
with many customizable features, and make every¬ 
thing easy to install, all in one stroke. 

REFLECTION SUITE FOR TCP 

A Communications: TCP/IP. UDP. LAT. IPX. SLIP. CSLIP 

A ARCHITECTURE: COOPERATIVE VxD/DLL DESIGN FOR PERFORMANCE 
AND RELIABILITY 

A MANAGEMENT FEATURES: SNMP MIB II. EVENT LOG, NETWORK 
STATISTICS, SIMPLIFIED CONFIGURATION 

A TERMINAL FEATURES: VT320 WITH COMMAND LANGUAGE AND 
SCRIPT RECORDER. KEYBOARD MAPPING, AND INTERNATIONAL 
CHARACTER SETS 

A APPLICATIONS: FTP CLIENT WITH DRAG-AND-DROP FILE TRANSFER. 
FTP SERVER. LPR/LPD, GRAPHICAL PlNG. AND FINGER. WITH IOO- 

percent Windows Sockets compliance 

A REMOTE COMPUTING: SPECIALIZED FEATURES FOR MORE EFFICIENT. 
COST-EFFECTIVE MODEM ANO MOBILE/WIRELESS CONNECTIONS 


If that's how you would do it, you will like how WRQ 
did it. Gill your authorised Reflection distributor for a 
free demonstration copy of Reflection* Suite for TCP. 

Argentia—TCW Argentina S.A. (I) 114 5010 Australia—Mcgatec Pity, Ltd. 800 806 561 
Austria—SIS lnf<irmatK>nstcchnnk)gie Ges. m.b.H <01) 176116112 Benelux—t 'output mg & 
Systems Consultant* In' (040) 414957 BMC* Software Services (070) 160 6860 Brazil— 

Brazil Software (021) 511 1726 Nutec Intonu.itica (Oil) 505 5728 Chile-1 hg |( al Ecpiipntcnt 
America Luma (2) 671 8161 S & A Gtnsultores (2) 235 0289 Czech Republic—InscicoCS 
(067) 607 III Denmark—Tempest Europe ApS 44 94 89 02 Finland—TT-Professional .Solution 
Oy (90) 502 7612 France-ADE (Toulouse) (16) 61 71 12 49 Germany—C.FKT Wick Hill 
GmbH (040) 21 7101 0 Hong Kong—G.T.I. 7518281 IrtJmd-Entropy Ltd. (01) 294 0199 
Israel—l.ihail/Bina Systems Ltd (01) 557 1616 ltaly-S*»istomi (030) 24 411 Japan- 
Cybemet Systems (03) 59 78 5410 Malaysia—SCS Computer Systems (03) 756 5800 
Mexico—Infomtema* hnancicro* (5) 811 1325 New Zealand—Interconnect (09) 358 0 322 
Norway—Nocom Norge A/S 67581450 Poland—Softlcom Sp. zoo. (26) 9 3 30 16 Portugal— 
Silicon (01) 815 4286 Singapore—Singapore Computer Systems Ltd 441 2688 Slovak 
Republic—Iracko a *. (089) 64 88 08 South Africa-LAN IVsign (011) 444 1050 
Spain—Scorpion Sistcma* SA (93) 485 40 44 Sweden—Nocom AB (018) 65 55 00 
Switzerland—l aHiwncarc (01) 710 24 31 United Kingdom—Wick Hill Lid. (01483) 772280 
Venezuela—Lanka Sutemas (2) 959 2411 

^Reflection 

Connectivity for a changing world 
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) Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapro*s product and tech¬ 
nology services from your own PC, 
with Datapro on CD-ROM 

Menu driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica¬ 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 
























INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 

PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


IXnvnsizing. Wireless. Client-server com- 
iiting. Multimedia atm Strategic plan 
ning and sound business decisions 
depend upon keeping up with the latest 
Information technologies. 

But you probably need a supercom¬ 
puter to sort through all the publications 
that end up on your desk. Sure, consul¬ 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro’s 
unmatched information services have 
helped users, buyers, and managers of 
Information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
llu* rise of internetworks. 

Today, with its staff of over 400 spe¬ 
cialists and more than 100 expert ana¬ 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
Of research materials. Datapro's compre¬ 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
,wki prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data¬ 
pro to stay up to date. Sales and market¬ 
ing professionals count on us to help* 
them track trends And vendors turn to 
Datapro to size up the competition. 

Datapro's line of comprehensive 
Information services can meet all 
your needs. 

With Datapro's complete line of infor¬ 
mation services, you're always in the 
know no matter what your concerns. 

Product and Technology Services 

() First Looks. Keep tabs on major 
ilcvclopments in information technology 

• Available cm CD ROM 


until a complete report is available. 

O User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

0 Technology Concepts. Stay ahead of 
the game when it comes to vendor strati* 
gics and other vital issues. 

O Market Overviews. Discover the mar¬ 
ket's promising vendors and products. 

O Comparison Columns. The effortless 
way to make side-by side appraisals. 

O Competitive Outlooks. Put products 
and underlying technology in perspective. 

O Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

Q Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 

Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv¬ 
er your product message and verify prod 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor¬ 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin¬ 
gle source tailored to keep sales person¬ 
nel one step ahead of the competition. 

Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


information you need about a specific 
prcxiuct, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On Call Consulting. Fast answers to 
most Inquiries within minutes—via 
phone, fax, or electronic mail. 

Educational Services 

On-Site Seminars. Custom-tailor a cur¬ 
riculum in any aspect of information tech¬ 
nology right where you do business. 

Computer Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad 
dress implementation issues that come 
up in later stages of a project. 

International Services 

O Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro¬ 
fessionals whose responsibilities extend 
beyond the U S. 

Market Research Services 

Northern Business Information. A Data 
pro subsidiary. Northern Business Infor¬ 
mation is the world's foremost strategic 
telecom research company. 

Send for a free demo disk today. 

DATAPRO 

Datapro USA, mio IVIran Parkway. I Vlran Now lersoy USA 
0807S Tol 800 328 2776. Fax 609 764 2812 
Datapro International, McGraw Hill Houm* Sfowcnhjnftcrs 
Rood Maidenhead Berkshire. I mjl.md St 6 2QL m , - 
M *44 10| 828 77 >277 i 44 fJlK 
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| Please send me more information on the following Datapro services: 


Product & Tech- Business Services Consulting Services Other Services 

nology Services q Datapro Online □ Help Desk L Educational Services 

Computer Systems q Keprints and [ ] Assist On Demand L] Datapro 

□ Communications Feature Reports q Surveys International 

□ Free Demo Disk H Custom Publishing c Q n Call Consulting KS^ion ’ 

[ ] I'm interested in learning more about Datapro on CD ROM • 
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Solutions Focus 


Virtual Office 


Not Lost in Space 

MICHAEL. NADEAU 


L ast September, Xerox gave part of its New England 
sales force notebooks and kicked them out of the of¬ 
fice. The 135 sales representatives, analysts, and man¬ 
agers in the northern customer operations division 
would never again have permanent space at the regional head¬ 
quarters. Instead, each person has a virtual office consisting of a 
notebook, a modem, a LAN adapter, and Microsoft Office. Xe¬ 
rox won’t stop with the Waltham, Massachusetts, office. Within 
a year, it expects that all 5500 members of its U.S. sales force will 
work from virtual offices. 

Xerox had good reasons for its decision. Salespeople now 
spend more time in front of customers, and overhead costs have 
been slashed. But the real catalyst for the change was a legacy sys¬ 
tem from hell. Xerox’s information infrastructure was based on 
mainframes, some over 20 years old. As the company added 
more applications and brought more departments on-line over 


the years, the system grew in piecemeal fashion with undesir¬ 
able results. 

Many new applications came with their own databases, so one 
application maintained price lists, another processed customer 
orders, and another tracked inventory. Linking those databases was 
difficult—if not impossible—even for those running on the same 
mainframe. Different geographic regions, particularly those over¬ 
seas, had systems that could not talk to anyone else’s. 

The old setup, says Bill Pittman, Xerox’s corporate vice pres¬ 
ident and business process manager, “did not allow us to be re¬ 
sponsive to our customers. When we did respond, it was with a 


sneakemet approach.” In some cases, he adds, 10 to 20 systems 
were used to get information requested by one customer. 

Although Xerox is not the first company to implement the virtual- 
office concept, it did so in a remarkable way. Earlier pilot pro¬ 
grams in other sales regions uncovered potential problems and 
pointed to innovative solutions. Those solutions, however, meant a 
complete overhaul of not only the legacy systems but also the re¬ 
gional facilities themselves. The pilot programs proved that sales¬ 
people did not need permanent offices, but it also showed that quick 
and easy access to information was essential for them to be effective 

on the road. The legacy sys¬ 
tem simply was not able to 
deliver that type of access. 

A Tougher Sell 

The company’s products 
and services—including 
printers, copiers, on-de- 
mand printing systems, and 
network consulting—were 
becoming increasingly 
complex. Sales representatives had to 
spend more time working with clients 
to understand their needs. But, according 
to Pittman, they were also spending 30 
percent of their time chasing informa¬ 
tion stored on the legacy system. Con¬ 
sequently, the sales force spent only 40 
percent to 50 percent of its time in front 
of customers. For Xerox to reach all its 
potential customers, that percentage 
would have to increase. 

“Solutions selling today is much more 
complex,” says Cathy Lewis, a Xerox 
vice president and former district man¬ 
ager of sales for Xerox’s New England 
North region. She estimates that her re¬ 
gion alone has 20(X) to 3(MX) potential 
customers. Her staff could not reach 
them all if they spent only half their time 
with customers. Rather than hire more people, says Lewis, Xerox 
wanted to get more out of the staff it already had. 

The goal, according to Pittman, was to develop a full market¬ 
ing and customer database. This database would provide mar¬ 
ketplace information, customer profiles, order information, and 
solution libraries. In short, one centralized data repository would 
have everything needed by the sales force and other departments, 
such as manufacturing. Much of the work on this database, which 
was built using Oracle, has been done. Although it resides on 
mainframes in the form of a data warehouse, it appears unified to 
anyone accessing it. 


Xerox closed a 
regional sales 
office and pushed 
the sales staff out 
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Sales personnel can choose any communications package for 
general use, but to connect to the data warehouse, they use Wall 
Data's Rumba terminal-emulation software. A Centrum com¬ 
munications server acts as a gateway between the noteb(x>k and 
the mainframe holding the data. Sales-team members have un¬ 
limited access to all the product, market-research, and competi¬ 
tive analysis data relevant to their territory. They cannot, however, 
use the connection to get data on their coworkers* accounts. Con¬ 
tact among the staff is maintained via Microsoft Mail and voice 
mail. 

Productivity was not the only concern. Maintaining the legacy 
systems was becoming expensive. Also, the end of a lease agree¬ 
ment prompted Xerox’s New Rngland branch to adopt the virtu¬ 
al office plan earlier than expected. The age of the company's old 
digs meant that rewiring for a new network would be expensive. 

Pittman expects Xerox to accrue $250 million annually from 
the project. About $30 million to $50 million of that will come 
from cutting leased office space by 30 percent. Most of the 65 dis¬ 
trict offices were downsized, and about half of the 50 area sales 
offices were closed. In addition, Xerox saves money by pro¬ 
cessing customer invoices more efficiently, and fewer people 
are needed to maintain databases and mainframes. Some people 
were reassigned, and some were part of a layoff, although Xerox 
declines to provide specific numbers. On top of that, Pittman 
foresees a 20 percent gain in sales productivity. When you con¬ 
sider those numbers, the project's estimated $100 million price tag 
to implement the client/server network, renovate facilities, and 
train the staff looks like a bargain. 

Before and After 

Over 10 years ago. Xerox was one of the first companies to adopt 
LAN technology companywide, but this proved to be a disad¬ 
vantage for the virtual-office plan. The existing corporate network 
could not support the mobile sales force. That network is based 
on Xerox Star network software and runs Global View terminal- 
emulation software with Xerox Model 6085 terminals and a 
mainframe. 

Although the proprietary network was ahead of its time, es¬ 
pecially in its ability to transmit graphics images, it was slow 
and incompatible with the current industry standards. “We were 
highly arrogant about [our] technology and tried to protect it," says 
Lewis. Protecting that system kept Xerox blind to technology 
that its competitors and customers were using. 

All the details of the client/server network that will replace 
the old network have not been worked out at this writing. It will 
lx* based on Novell NetWare 4.1 running an Oracle database en¬ 
gine. The servers will be Sun SolarStation 2000s, and the clients 
will be mostly Windows PCs and portables with a few Macs. 

In Waltham, each virtual-office worker has a Compaq Elite 
440C notebook. This system has a passive-matrix color display, 
a 340-MB hard drive, a Megahertz I4.4-Kbps PCMCIA modem, 
and a Thomas-Con rad PCMCIA Ethernet adapter. Software in¬ 
cludes Microsoft Office, a communications package, a set of 
Xerox forms, and several megabytes of database files. 

The Compaq notelxx>k was not Xerox’s first choice. The com¬ 
pany planned to use the IBM ThinkPad 750. Pilot programs 
showed that the 'rhinkPad was “the first laptop with more than a 
six-month life span," says Mike Radigan, program manager for 
Xerox’s U.S. customer operations division. However, lack of 
availability forced Xerox to Ux)k elsewhere. 


Still, the Elite 440C has a number of features that appeal to mo¬ 
bile workers. Its power supply is internal—there is no “brick" to 
carry around. The processor, screen, and hard drive are user- 
upgradable. This improves the system's life span and makes ser¬ 
vice easier. This is important because Xerox does its own service 
on the units to reduce 


costs and minimize down¬ 
time. Compaq provided 
service training and has 
authorized Xerox to order 
parts directly. It also keeps 
a reference model loaded 
with the same applications 
that Xerox uses if Xerox 
calls with a problem it 
cannot solve itself. 


VIRTUAL OFFICE, TANGIBLE BENEFITS 


The Problems 

• Selling complex office 
products and support 
services requires on site 
meetings, but sales 
representatives didn’t have 
time to meet with the 
3000 potential 
customers in the 
region. 

• The sales staff spent 
30 percent of its 
time chasing essential product and 
customer information stored on the 
legacy system. 

• Maintaining the legacy system was 
expensive. 




Making It Work 

The Xerox experience 
provides three key lessons 
for companies thinking 
about implementing the 
virtual-office concept. 

First, do testing to Ik* sure 
you have adequate equip¬ 
ment and an information 
infrastructure, and iden¬ 
tify potential glitches. Sec¬ 
ond, give the people in¬ 
volved the training and 
resources they need. Fi¬ 
nally, redesign your facil¬ 
ities to maximize their ef¬ 
ficiency. 

Xerox’s pilot programs 
quickly brought issues to 
light that might have 
meant disaster on an ac¬ 
tual rollout. Many of the 
notebooks from vendors 
other than Compaq and 
IBM proved to be unreli¬ 
able. When the tests be¬ 
gan, Xerox was also wor¬ 
ried about notebook 
performance and hard 
drive capacities. The tests 
told the company just how 
close existing models 
came to its requirements. 

The speed of the re¬ 
mote connection was another big concern. It was clear that ISDN 
availability was too variable and too expensive. Radigan esti¬ 
mated that, for a test in Phoenix, providing ISDN for each par¬ 
ticipant would cost roughly the same as the notefxx>k. With about 
4000 potential virtual-office workers in the company. Xerox de¬ 
cided that fast modem connections over POTS (plain old tele¬ 
phone system) lines would have to do. However, the company 
continues to evaluate ISDN and other alternatives, such as 28.8- 
Kbps modems. continued 


The Solutions 

• Give the sales force notebooks. 

• Close down the central sales office. 

• Develop a centralized, quickly 
accessible data repository. 

The Benefits 

• A possible annual 
payback of $250 
million from increased 
sales, lower computer costs, reduced 
office rent, and staff reductions. 

Lessons Learned 

• Run pilot programs to gauge 
equipment and information- 
infrastructure requirements. 

• Fully train and equip the staff. 

• Redesign your facilities to maximize 
efficiency. 
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Solutions Focus 


Virtual Office 


What Experts Say About the Virtual Office 


Not all companies find success with virtual offices. What separates the winners 
from the losers often comes down to some basic "dos" and “don’ts." 

DON’T force clerical tasks onto salespeople. 

"You have now taken somebody with talent and made them into a clerk," says Ken Dulaney, 
vice president of mobile computing at the Gartner Group (Santa Clara, CA). Xerox’s key goal was 
to have its sales force spend more time with customers. That would be impossible if salespeople 
took on new tasks. Dulaney suggests that in many cases you will get better results by giving 
your best salespersons secretaries rather than placing them in a virtual-office environment with 
inadequate support. 

DON’T use mobile technology as a means of cutting costs. 

You can’t just send off your sales force with modems and notebooks and expect good results, 
Dulaney warns. Xerox changed its entire information infrastructure, for example, so that its sales 
force could easily access the data it needs remotely. 

Do work harder for better communication. 

Important information on products, policies, and key accounts is not easily disseminated in a vir¬ 
tual office. Regular staff meetings to review goals and share information are a must, says Jaclyn 
Kostner, whose consulting firm Bridge the Distance International (Denver, CO) specializes in 
helping companies manage the virtual office. "(The sales staff] must be able to reach people in 
real time," she adds. Kostner recommends giving pagers or cellular phones to key people, requiring 
the staff to update voice-mail greetings daily, and to frequently check for messages. 

DO consciously develop team spirit. 

Lack of communication can also diminish the sales staff’s morale and effectiveness. Kostner knows 
of one mobile staff that learned of a coworker’s $10 million sale 45 days after the fact. This an¬ 
gered some people who would have sought advice from the coworker. In situations like this, 
says Kostner, "learning stays in little puddles." Worse, this situation may promote distrust among 
a staff. A buddy system, such as the one Xerox used, provides "someone else to share the pain 
as well as the successes," says Kostner. 

To help relieve anxiety about the 
change, Xerox provided both classroom 
training and ongoing support for its virtu¬ 
al-office employees. Many of them had 
never used notebooks or Windows, nor 
had they ever made a remote connection. 

“Dialing in was something totally foreign 


to them,” says Joann Halle, marketing 
manager for the New England operations. 
Yet other sales-team members had PCs at 
home and used modems; some of them 
even looked forward to the change. 

Bob Couch, a sales analyst in the Wal¬ 
tham office, is a prime example. He likes 


Where Virtual-Office Workers Meet 


Xerox’s Waltham office looks and func¬ 
tions like an airport red-carpet lounge 
for frequent fliers. Both provide an of¬ 
fice away from the office for transient 
workers. 

At the Waltham facility, you see rows 
of phone booths, work cubicles, lounge 
areas, and dataports everywhere. Strate¬ 
gically placed leaning rails, whiteboards, 
worktables, and chairs encourage 
chance encounters among the staff. 
Thus, information is more easily shared. 
"Everywhere a person could conceivably 
sit down, he or she should be able to 
plug in a laptop and become produc¬ 


tive," says Sean Connellan, who is the 
manager of strategic planning and op¬ 
erations support in Xerox’s corporate 
real estate organization. The facility in 
Waltham also has product demonstra¬ 
tion areas, meeting rooms, a mailroom, 
and classrooms for training. 

The Waltham building has about 40 
percent less floor space than the old re¬ 
gional sales office had, but it still sup¬ 
ports the same number of people. How¬ 
ever, it does not appear to be cramped 
at all. Many of the offices are, in fact, 
empty. 

To schedule on-site meetings in Wal- 


having quick access to information for 
which he used to drive long distances.] 
Couch has optimized the virtual-office 
concept further by creating templates in 
Microsoft Word for all the forms he uses. 

After receiving formal training on the 
new systems and software, each employee 
who had little experience was assigned a 
buddy. The buddy was a fellow sales-team 
member who had more knowledge of com¬ 
puters. During the three-week transition 
period in Waltham, the buddy was on-call 
24 hours a day. If someone had a crisis at 
2:(X) a.m. while working on a proposal, 
help was only a phone call away. 

The buddies continue to be available as 
long as they are needed. If a problem is 
too vexing for a buddy to solve, the Wal¬ 
tham office has a CNA (certified NetWare 
analyst) on-site. It also has access to a 
CNE (certified NetWare engineer) pro¬ 
vided by systems integrator EDS, which 
set up the notebooks. To I^wis, the buddy 
system was a success. She says her staff 
“feels like they can talk to customers at 
any level.” 

Each virtual-office worker has a home 
office with a phone line and printer, both of 
which Xerox provides. Xerox gives each 
employee $200 to set up a home office. | 
The company has also set up the Waltham 
office with a classroom that’s equipped 
for videoconferencing. Now employees 
can get on-site training for new products or 
procedures without traveling to a central 
training facility in Leesburg, Virginia, as 
they did in the past. continued 



Whiteboards and 
leaning rails in 
corridors to 
encourage ad hoc 
meetings 

Meeting and 
demonstration 
rooms with 
videoconferencing 
capabilities 


Dataports in every 
office 


tham, staff members connect to the net¬ 
work to determine room and equipment 
availability and to reserve any neces¬ 
sary equipment. A touchscreen located 
in a lounge provides for up-to-date re¬ 
source scheduling. According to Con¬ 
nellan. however, this scheduling system 
is only a trial and might not be deployed 
companywide. 
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You only 
need 



Piracy is the greatest threat to the world's software industry. 
Developers lose billions in sales to software piracy each year. 
Protect your software and get all the revenue you deserve. 


reason to protect with Sentinel: 


It's the worldwide standard in software protection. 



More developers rely on Sentiner.from Rainbow, 
than any other software protection in the world. 

And for good reason. Sentinel performs where it 
matters most: leading the industry in technology, 
quality, reliability and support. 

So when it's time to protect your DOS, OS/2, Windows, NT, 
Macintosh, UNIX, XENIX, LAN or CD-ROM application - 
protect with Sentinel. Protect with confidence. 

Call the Rainbow office or authorized distributor near you 
for a Sentinel Developer's Kit and more information on why 
Sentinel is Securing the future of software. 

^nai 

SElUinEL \" »/ 

Securing the future of software ♦ j • 



Rainbow Offices USA / ASIA / LATIN AMERICA 714/454-2100 
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AUSTRALIA: IGAUflAN 61 36% (MSS 
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CHILE: ( ImApSoIi Lida S6 2 639 8892 
CHINA (Northern): CS&S86 I 83I6S24 


CHINA (Eastern): Shanghai Pudong Software 
Park Development Company 86 21 4371500 
COLOMBIA: < oretudiU 57 1 216 7341 


CZECH REPUBLIC: ASTON Inti 42 2 3103 6S2 
GREECE: Byte Computer S A 301 924 17 28 
HONG KONG: Cometm 4 tottoaK 852 2S1S 0018 
HUNGARY: F*4yware Til 36 76 481 236 
IRAN: Gam EkxtronMs 982 172 22374 


■ U K. (44) 1932 570066 
ITALY: Ml BEXSA SPA 39 7 3 31 00535 
ITALY: SwuMcmi 39 30 24 210/4 
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NETHERLANDS: introCom 31 74 4 30 105 
PORTUGAL: COMMA 3S1 I 941 65 07 
SCANDINAVIA: Pmco A/S 47 2249 1500 
SWGAPORE: Srrtnm Dwgn PIE LTD 65 747 7266 
SPAIN: MECCO 34 3 427 7700 


GERMANY: (49) 89 32 1 7 98 0 
SWITZERLAND: BV AG 41 1741 
SWITZERLAND aleCcnpadSA 41 2471 5386 
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THAILAND: HCS hill 66 2 319 4451 
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Solutions Focus 


Virtual Office 



Imperfect Success 

Xerox has not yet perfected its virtual-of¬ 
fice implementation. Perhaps the most sig¬ 
nificant issue to he resolved is moving 
from the legacy system. By the time you 
read this, all the company’s U.S. sales op¬ 
erations will have the capability of work¬ 
ing from virtual offices. The major Euro- 
pean divisions will follow by the third 
quarter of this year. But Xerox will not 
shut down the mainframes until next year. 

All the “real support” is still in the main¬ 
frame, says Pittman. In practical terms, a 
sales representative connecting remotely 
won't know the difference between get¬ 
ting data from a legacy mainframe or from 
a client/server network. The trouble is that 
some employees with whom the virtual- 
office workers need to communicate still 
use only the legacy system. This presents 
a problem with E-mail. Thus, the Waltham 
office still maintains some of the old Xerox 
systems for access to legacy services. 

Both the Xerox planners and the virtu¬ 
al-office staff would like to see improve¬ 
ments in the portable systems. Wish-list 
items include a bigger hard drive (the 
Waltham staff did not have enough room 


to install XSoft's GV-Win, which provides 
connectivity to the legacy system), a better 
color display, and a faster modem. In most 
cases, 14.4 Kbps is adequate. But down¬ 
loading a bit-mapped form is still too time- 
consuming. 

Smaller problems still abound. Lewis 
cites the need for people to learn better - 
E-mail etiquette; some staffers tend to un¬ 
necessarily copy everyone _ 

on the E-mail messages 
they send, clogging up 
mailboxes. Couch would 
like to see all sales person¬ 
nel have a CompuServe or 
other on-line account. This 
would give them access to 
the Internet and to on-line 
users groups catering to Xe¬ 
rox products, not to men¬ 
tion another avenue of 
communication with cus¬ 
tomers. 


the implementation of an object-oriented 
approach to data management. It is tool 
early to know which model or platform I 
the company might use, but Pittman sees! 
some important benefits to using object-1 
based applications. 

First, he and Pat Wallington, who is I 
chief information officer and architect of I 
the strategy, expect the upkeep of the ap-1 
plications to be easier and that 
local managers will be able toj 
build more of their own re-1 
ports and applications. The 
company will also be better 
able to adapt applications to 
different geographic needs.I 
But perhaps most important, 
Pittman sees the object-ori¬ 
ented approach as insurance 
that Xerox “does not wind up 
with a new legacy system.” ■ 


Down the Road 

Xerox is currently examin¬ 
ing the next step in its in¬ 
formation-system strategy: 


Compaq Computer Corp. 

Houston. TX 
(800) 345-1518 
(713) 3700670 
fax: (713) 378-1442 

Oracle 

Redwood Shores. CA 
(800) 672 2531 
(415) 506 7000 
fax: (415) 5007200 

Sun Microsystems 

Mountain View. CA 
(800) 7860404 
(408) 2701931 
fax: (415) 9609131 

Xerox Corp. 

Rochester. NY 
(800) 2709376 
(716) 423 5090 
fax:(716)427 5400 


Michael Nadeau is the author 
of the BYTE Guide to CD- 
ROM ( Osbome/McG raw-Hill, 
1995). You can reach him on 
the Internet or MX at ntiken 
GPbix.com. 
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Your workgroups get the HP LaserJet 4V 
network printer. And you get $250 off. 
What a steal! 



Under *2,200' 

TU- HP LiUHTJct 4V with IIP JrtDinvt 
card, after ivtuie. 'IIh* IIP Ltscr.M IMV 
is uinler $2,«00 ;tft»T rebate. 


For a limited time, HP will take 
$250 off the price of either the 
IIP LaserJet 4V with a qualifying 
HP JetDirect card or the LaserJet 
4MV. But savings aside, you just 
won’t find a better solution for 
the needs of a busy workgroup. 
First of all, these mid-volume 
network printers arc' fast. They 
clock in at 10 ppm, fueled by a 
33.3-MHz RISC-based processor. 
Each one accepts a wide variety 
of paper sizes. And, because they 
feature HPJetAdmin printer 


management software, printing 
will be noticeably smoother for 
everyone involved. For more 
information about the printers 
and the' rebate, see your nearest 
authorized IIP dealer. 

IIP Network Printers 
Just what you had in mind. 

T/i2% HEWLETT* 
mifiM PACKARD 


'A«w«pUS rrtWpnrr AttMtjwy w ry P»f Bl 


lonMM.*v*><Wwhrn|u<tow4^ II .MvKlcjrfUMI* *CW«1c»4|ncetwy Obi **«•'»* IoMm 
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The new line of I BM PC Servers. 






The difference between 
running a network and having 
a network run you. 


Ask people who manage networks what they want in a IHi server 
and everybody says the same thing: “Something to make life easier.” 
So here they are—the new line of I KM !*C Servers. 

Along with the I KM I*C Server 300 for small LANs and the 500 
for enterprise networks, we introduce the I KM 1*0 Server 320 with 
ilKTcast'd flexibility for excluding networks, and the 720, a sii|>erserver 
with highly advanced and easy-to-npgrade I- to 6-way SMP. 

So how do they make managing your network mow manageable? 
first, with our new I*C Server Start-Up supjHHt 1 —a part ol 
HelpWare*—you can call us for free for the first 90 days and we’ll 
handle any I KM and non-IBM installation or configuration problems. 
There’s Server Guide, our LD-ROM software that streamlines setup 
und automatically fine-tunes for optimum |>erformance. And finally, 

I>MI-compliant NctPinity, ,M our industry-leading software that manages 
lioth your I*C server and l*Cs. 2 

'Hull's making life easier, for complete details, call I BOO IBM-4l 4 AX 
(enter #8361777). Or visit your I KM Authorized Kusiness Partner. 



IBM PC Server 300: 

Inlet" 486l)X2/66Mllz processor or (tOMUz 
h-ntinm m /tron’ssor. EISA/I’d, 8Mil [unity 
memory excludable to I2RMII, T21IMII hard 
drive, H often slots, 9 Itays. 

IBM PC Server 320: 

Intel ( H)\U Iz Pentium processor, nndli/tnti'cssitr 
enabled. KISA/IX'J, 16MB /tardy memory 
ex/tandable lit 2Tt6MU, PCX'. on SIMM o/ttional. 

256KB of 12 cache, Si SI 2 fed and wide, 

6 often slots, 9 Itays, standard CD-ROM. 

IBM PC Server 500: 

Intel ‘MlMllz Pentium ftrocessor, MCA, T2MII 
PCX'. memory ex/tandable to 256MB, 2Mtkll of 
12 niche, SCSI-2 fist and wide, 6 often slots, 

III hays for hot-swa/t/taltle drives, RAID-0, I, 5 
enabled, standard CD-ROM. 

IBM PC Server 720: 

Intel IIMlMllz Pentium /mtcessor, I- to (t-way 
SMP (tIMII PCX', memory cxftandablc to KIR, 
512KB of 12 cache and 22411 if 12 ntclw, 
SCSI-2 fast and wide, 7 MCA/PCI combination 
slitts. III Itays for lutt-swa/iftahle tlrives, 

RAID-0, I, ft enabled, standanl CD-ROM. 

All Models: 

Millay money-ltack /guarantee, 3-year 
itn-sile warranty 1 (same-ilny service on MM) 
and 720, nextilay ttn MMI and 320). 


There is a difference™ 


topes a KIM'S Statement nt l rmtal Warranty l*C Scrwr Start Up suf^xrI and 30 day money tack quarat*» arc avatahte by c*ng 1fi00 77? 7277 Nrtlmrfyrsa manta ol Ihc System/*** family Sara Curie and 
M mry avariatile as options on PC Server 3001 standard on al others MB imhnn bytes IBM UetpWare and SysteroView an? regrtfered Iratanarks and MeK wily and There is a ikHerenre are trademarks ol Irtanalwul 
IkHtrss Machmes Corporate Intel isa registered trademark and fYntimn is a trademark ol Intel Corp Wfc IBM Corporation 
















No other 
sound card 
ever made 
this kind 
of uproar. 


m i 


-ik —' 

cl rhi.^JKd Blaster 


“I heartily recommend thv Blaster 

AWF32. The 100% JourxIcfRtts compatibility 
itnd impassive music capabilities, make 
AWK32 an excellent all-round perk inner.” 

" R> me, using a computer without sound 
an<l music is like driving a Lamborghini 
witlKxtt the mar of its V12 engine The 

CO-ROM Multi MttfU Nowitxi / Dwantot 


Creative Lahj just keeps on improving on 
the design that made it famous. This latest 
revision of the Sound Blaster features a host 
of innovations. For example, it has both a 
20-voice FM synthesizer and a 32-voice digital 
simple playback synthesizer for more realistic 
MIDI sounds. 'The QSound feature delivers 
surround sound effects to your WAV files or 
you can choose to enhance them with such 
effects as stuttering and echo. I>ots of useful 
applications come in the box, too, including 
the easy-to-use VoiccAssist speech recognition 
software and well rounded TcxtAssist for 
tcxt-to-spcech tasks." "\ 


Hank One* Cow it 


Ja.ni Am IW)5 


AWF32 is compk-tdy compatibk with the 
whole range of Sound Bhstav The MIDI 
side of the AWR32 has been enhanced to 
provide it with the* kind of sound you would 
expect from a professional synthesizer " 

“...if sound quality and performance is 
important, you can’t go wrong" 




No ordinary 

Mund card, the 

tow Blaster 

to AWE32 adds 

%eo effects J n ' lnd enha »ce the 
^ Sof sounds- 

*^e Sou n(f g, 

Bb$,er AWE32 has 

lg JH!! e0,SOUnd Phybac k 
Edition of Pkny 'W the 

Menace nnd T enCer 

■ w Grounds out 


mle nicely ^ Mri , 

toind Bla*,„, ,J ° ,C0Urse -<hc 


12 * compatible 


Sr— 


fr «n Wind, 


80 ^ll work 


on 


*°ws to Doom; 


Sound 

Mything 



necessary tor business- 
HGH .__ Pmative 


related audio, turn to the Creative 
Labs Sound Blaster AWE32. which 
l£jm sta^s out with decent sound quality 
and excellent software that includes 30 sound and 
tcxt-to-spcech and speech recognition capabilities 
lavish documentation is another welcome teature 

The AWE32 gave us the smoothest rides and the 

best sound in the games we tested " 
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It seems the Sound Blaster 1 " 
AWK32 has the critics buzzing. 
For the First time, it puts 
awesome professional studio sound 
within the reach of the hungry 
audiophile. And of course its genuine 



Creative Labs has long been the leader in this 
market, with its Sound Blaster series setting 
ttie standard for PC sound. The $399 AWE32 
is the most advanced card in the Creative Labs 

,neUp ft has ev erything you’d want in a 
generaJ-purjxise audio board.” 

'§4 




Sound Blaster compatible. So now that 
you’ve heard the experts’ opinion, how 
about coming up with one of your own? 
Simply visit your local 
* Creative Iiihs dealer. Or 
call 1-800-998-5227 Ext. 121. 


CREATIVE* 


OZV95 Odium* Inhnology ltd. Sound Mutter. Sound Muster AWES2, Creative. muJrimn/w », Creative. and Sound Master i ompaubdny logos on inulemarks of Onifnv Ttxhtsoiogy lid. U.S im/uirin: Creative labs I M» S2H 

Inletnalusntd MafNirirs; ( mitm' Teshnoksgy ltd.. Singapore. TF.L MX: A5-77J-0J5.1. AH rights reserved 
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Feature 


Apple’s New Operating System 



TOM THOMPSON 


I ext year, Apple will release 
System 8.0, a major revision 
I of its Macintosh OS. Code- 
named Copland, it supports two dia- 
metrieally opposed goals: to deliver so¬ 
phisticated OS services with a growth 
path to future features, yet run existing 
Mac software. 

It was the Mae’s extensive software 
base that forced Apple’s engineers to 
limit Copland’s capabilities in the areas 
of memory protection and task sched¬ 
uling. But they were still able to build 
in sophisticated OS services, such as 
threads, task and I/O synchronization, 
hardware abstraction, and virtual mem¬ 
ory support. 

Copland is a complete redesign of 
the Mac OS. Like all modern OSes, 

Copland consolidates all its core OS 
services into a compact microkernel. 

I bis microkernel, along with a com¬ 
pletely revamped I/O subsystem, pro¬ 
vides powerful OS services without im¬ 
pacting performance. (For an overview, 
see the text box “Copland OS Features 
at a Glance” on page 60.) 

Copland’s microkernel, native OS 
software, and native applications are 
packaged as code fragments. Thus, 

Copland will be released first on Pow¬ 
er Macs, CHRP (Common Hardware 
Reference Platform) systems, and Pow¬ 
erPC-based clones. Apple is still de¬ 
ciding whether to release a 680x0 ver¬ 
sion. Copland is expected to require 8 
MB of RAM and 40 MB of disk space (20 MB for the actual 
code and 20 MB for a swap file). 

Not all of Copland’s improvements originate in the microker¬ 
nel. Other parts of the OS, such as the Finder and portions of 
the Tixdbox, have been enhanced to provide better performance 
or to improve the III (user interface). For example, Copland has 
a scalable Ul that can accommodate a user’s expertise level. For 
the programmer, object-oriented interface elements make an ap¬ 
plication’s UI much easier to build. 



System 8.0 offers 
up-to-date OS services, 
such as limited 
preemptive multitasking, 
concurrent I/O, and 
memory protection 


Safeguarding Memory 

Copland’s 32-bit memory architec¬ 
ture manages a maximum address 
space of 4 GB. Unlike System 7, 
Copland partitions this space so that 
I GB is allocated for the OS code, 
OS tasks, and I/O buffers. The re¬ 
maining 3 GB is for applications. 

Copland sets up a variable-size 
Cooperative Toolbox Environment 
space (henceforth referred to as sim¬ 
ply the Cooperative space) where existing Mac applications and 
portions of the Mac Toolbox execute. The microkernel can cre¬ 
ate other, independent spaces as required for specialized appli¬ 
cations. The PowerPC uses information from its MMU’s (mem¬ 
ory management unit’s) PTEs (page-table entries) to manage 
memory accesses. Copland programs the PTEs to establish sev¬ 
eral types of controlled access, each of which is then enforced by 
the MMU. These controls include write protection, address-space 
isolation, and execution-mode protection. continued 
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Feature 



Copland OS Features at a Glance 


li KTT !•’. K I* l<: K FC > K IVI A NCK. 

The first Power Macs achieved their well- 
known stability and compatibility by simply 
executing large amounts of the time proven 
680x0 Toolbox code in an emulator. With 
Copland, this situation is reversed: It’s com¬ 
prised mostly of native PowerPC code, so 
calls to the microkernel services benefit di¬ 
rectly from the PowerPC’s processing speed. 

It’s important that Copland’s device drivers 
are reentrant native code. Thus, they provide better raw throughput 
over what ’s possible using emulated drivers, and concurrent I/O 
operations are supported. A native file system boosts file I/O rates, 
especially for virtual memory. It also offers new capabilities, such as 
the ability to handle hard drives up to 256 TB in size and individual 
files up to 2 GB in size. Finally, an improved 680x0 emulator 
executes the remaining portions of the 680x0 Toolbox code, and 
any 680x0 applications, significantly faster. 

The microkernel also has a preemptive task scheduler that helps 
overall performance. As with other OSes, this task scheduler 
juggles task activity so that when one task gets blocked — perhaps 
while waiting on pending I/O or for access to an exclusively owned 
resource — other tasks still execute. 

This keeps the overall system running efficiently rather than 
stalling when a program waits for an I/O function to complete, 
as is often the case with System 7. While the kernel, I/O sen/ices, 
and server programs created by Copland-sawy applications 
execute preemptively, for reasons of compatibility, existing Mac 
applications still have to execute cooperatively. 

a ivi o k k staiil k os. The microkernel improves re¬ 
liability through the use of memory protection, separate address 
spaces, and user/supervisor execution modes. Again, for compati¬ 
bility purposes, this memory-protection mechanism has limitations: 


Applications and nonreentrant Toolbox code reside in a single Co¬ 
operative space and can trash one another, but not the entire OS. 

Because of the microkernel’s modular design, Apple can release 
portions of the OS for shakedown before Copland ships next year. 
For example, drivers, network services based on Open Transport, 
and a faster 680x0 emulator will be released with the PCI bus 
(Peripheral Component Interconnect) Macs that are due out this 
summer. Users can depend on these services’ being reliable in 
Copland because they will sport any bug fixes and performance 
tuning accomplished during the interval. 

AIM FXTENSIIILF A RCH ITKCTU RK. This is 
an outgrowth of Copland’s modular design. Portions of the OS can 
readily be replaced to, say, support a new volume format or an 
imaging engine without having an impact on other OS services. 

In recognition of the fact that third-party vendors often extend the 
Mac OS in new and useful ways. Copland’s microkernel offers a 
well documented native patching mechanism. For example, both 
the new File Manager and the high-level Toolbox supply hooks so 
that these portions of the OS can be readily extended. 

iiAKDWAKK abstraction. Copland’s ship 
date was delayed so that hardware dependencies could be elimi¬ 
nated from every part of the OS but the drivers. Unlike previous 
versions of the Mac OS, Copland is not ROM based: Instead, all 
the OS and Toolbox code resides in disk files. 

Open Firmware, an evolving IEEE standard, is used to bootstrap the 
computer. This prepares Copland for the new PowerPC system 
hardware standard, CHRP (Common Hardware Reference Platform), 
which was jointly proposed by Apple, IBM, and Motorola. (For details, 
see “New PowerPC Standard Supports Macs," March BYTE.) This 
hardware abstraction also assists Mac clone vendors: They can 
readily add custom hardware to their system designs to add value 
or cut costs without requiring a drastic revision of Copland. 


All program code and invariant data 
(e.g., an interface object, such as an error 
dialogue string) are marked as write-pro¬ 
tected. This feature prevents an errant 
memory access from corrupting key data 
or program code. Any such attempt cre¬ 
ates a write-protection exception, which 
is fielded by an exception handler. Cop¬ 
land has a number of default handlers that 
attempt to make a graceful recovery from 
such exceptions as addressing errors, ille¬ 
gal instructions, and arithmetic overflows. 
Special-purpose applications can install 
their own handlers. 

Portions of the OS reside in separate 
address spaces established by the MMIJ. 
This arrangement effectively walls off 
these parts of the OS from applications. 
Current System 7 Mac applications must 
run in the Cooperative space. Certain types 
of programs, such as extension code and 
background-only applications that don't 
make use of the GUI, can be placed in sep¬ 


arate address spaces for additional memory 
protection. In the future, when the Tixdbox 
code is revised for Gershwin (the code 
name for the next major Mac OS release), 
Mac applications will reside in their own 
distinct address spaces, protected from 
each other. 

But not all the OS code and system data 
can be isolated. Certain information must 
be shared globally with applications and 
other OS tasks. Such code and data are 
protected by the execution-mode mecha¬ 
nism (see the figure “Copland Memory 
Map" on page 62). Unlike previous ver¬ 
sions of the Mac OS, Copland distin¬ 
guishes among instructions executing in 
the processor’s user or supervisor mode. 
(System 7 also made this distinction when 
running virtual memory, but it was only 
to support the page-faulting mechanism.) 

The microkernel, I/O services, and de¬ 
vice drivers operate in supervisor mode 
(which is also known as privileged mode). 


while applications run in user mode. This 
arrangement restricts memory accesses so 
that only privileged code, such as the mi¬ 
crokernel, has the ability to modify sys¬ 
tem data structures. 

Applications can access this data, but 
only indirectly by invoking a kernel service 
through an API call. These calls, which 
use the PowerPC’s exception mechanism, 
are fast and efficient. In combination with 
write protection, this arrangement lets ap¬ 
plications have read-only access to globally 
shared data structures. 

The most vulnerable section of mem¬ 
ory is the Cooperative space, where appli¬ 
cations reside. It offers no memory-space 
isolation or execution-mode protection. 
Apple's engineers made it this way so that 
this area would resemble the current Sys¬ 
tem 7 run-time model and thus provide an 
environment where existing applications 
can run. 

While the Cooperative space cannot pro- 
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Feature 


Copland Memory Map 



Write-protected | Read-only (modified only from privileged mode) 

H Writable from user mode [ Address-space isolation 

The Copland microkernel uses a variety of ways to control access to the memory 
space. Separate address spaces provide isolation protection for certain kernel 
services and special purpose applications. The microkernel code must be globally 
shared, but write protection safeguards it. Global data can be protected from 
inadvertent modification by excution protection. But 680x0 applications have no 
protection, because the Copland emulator treats them as data. 


vide memory-space isola¬ 
tion or execution-mode 
protection, it offers limited 
memory protection. Recall 
that all native program 
code, regardless of its ad¬ 
dress space, is write pro¬ 
tected. A wiki access into a 
native application's axle— 
or into the Toolbox code 
residing in this space— 
causes an address excep¬ 
tion. In such a case, Cop¬ 
land's exception handler 
terminates the offending 
application. 

An errant application 
can trash another applica¬ 
tion by altering its data 
structures, since such in¬ 
formation can't be marked 
as read-only. A misbehav¬ 
ing application can also 
corrupt data used by the 
Toolbox axle residing in 
the Cooperative space. In 
the latter situation, the Co¬ 
operative space terminates 
and you lose all your work 
inside the applications. But 
you can restart the Coop¬ 
erative space, and—be¬ 
cause of the memory pro¬ 
tection—the OS itself, any network 
sessions, and the state of the file system 
are still intact. Any special-purpose back¬ 
ground applications living in separate ad¬ 
dress spaces, such as a database engine, 
are also safe in such a situation. 

This design compromise shields the 
Copland OS and native applications from 
most malfunctioning programs. A program 
would have to precisely hammer a small 
range of key data addresses to damage 
another application. In the worst possible 
scenario, it could only bring down the Co¬ 
operative space. This a major improve¬ 
ment over the current situation, where all 
of System 7's code and all applications 
are wide open and vulnerable to a stray 
memory access. 

A New Run-Time Model 

Copland sports a threaded run-time archi¬ 
tecture for the microkernel and various 
parts of the OS. A thread an independent 
course of execution, has its own stack and 
registers. It relies on resources obtained 
by the parent process, such as memory or 
access to an I/O device. Copland threads 
are similar to Unix Mach threads, but they 
are called tasks in Apple parlance. (The 
remainder of this article will use the Apple 
term.) Copland’s task scheduler schedules 


tasks preemptively according to priority 
and time intervals. 

Copland tasks are typically part of a 
team, which makes them similar to Unix 
Mach processes. A team is composed of 
one or more tasks and other kernel re¬ 
sources. Only the tasks within a team ex¬ 
ecute, while the resources supply the data 
required by the tasks. An address space 
can be occupied by multiple teams, such as 
the Cooperative space. However, to help 
implement Copland’s memory-protection 
strategy, tasks within a team can't migrate 
to other teams, nor can teams move be¬ 
tween address spaces. 

A Copland process , as in System 7, is a 
thread of execution that represents an ap¬ 
plication started by the Process Manager. 
However, while a System 7 process has 
only a single thread of execution, a Cop¬ 
land process uses a team, which consists of 
a main task, resources, and any other tasks 
started by the main task. 

An application’s main task can create 
secondary tasks, which can be scheduled 
preemptively as long as the secondary 
tasks don’t make use of the GUI or the 
Event Manager. The restriction for not 
using such calls is that these Managers, 
especially QuickDraw, still have non¬ 
reentrant code and thus can’t be used in a 


preemptively scheduled 
task. These secondary tasks] 
can manage network, disk- 
1/0, or computationally in¬ 
tensive tasks while the 
main task handles the main 
event loop that processes 
user events. 

The cornerstone to the 
new memory-protection 
and reentrant-code capa¬ 
bilities discussed thus far 
is the Power Mac’s run¬ 
time architecture. It’s based 
on shared libraries of code 
fragments that are func¬ 
tionally similar to DLLs. 
This is radically different 
from how System 7 resides 
in memory: a monolithic 
code block that must stay 
RAM-resident. Because 
each of Copland's services 
is resident only while in 
use, applications can use 
more of the 8 MB of RAM 
that Copland occupies. 

When you create a ccxle- 
fragment shared library, 
you can specify how its 
global data is to be shared. 
The Code Fragment Man¬ 
ager, the part of the OS re¬ 
sponsible for managing code fragments, 
calls the microkernel to program the Pow¬ 
erPC's PTEs as it loads and unloads code 
fragments. A shared library's data can be 
per-context (i.e., each team has its own in¬ 
stantiation of the global data), privileged- 
only (i.e., the data is readable by all teams 
but can be altered only by privileged-modd 
code), or made up of systemwide globals, 
which are accessible and writable by all 
tasks. 

On Schedule 

The nerve center that coordinates all of 
Copland's activities is its preemptive task 
scheduler. Only those tasks that are written 
in reentrant code and that make use of 
reentrant Toolbox Managers can be sched¬ 
uled preemptively. The reentrant Man¬ 
agers include any kernel services, the new 
File Manager, the Device Manager, the 
Apple Event Manager, all network proto¬ 
cols, and a new memory Manager called 
the Pool Manager (just to name a few). 

Therefore, a task that makes use of I/O 
or networking services, or one that per¬ 
forms background processing, such as a 
database search or floating-point compu¬ 
tations, can be preemptively scheduled, 
However, any task that makes use of the 
System 7 Memory Manager, the Even! 
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Copland’s Fjle . system 

Architecture driver 


Preemptive 

scheduling 


teams 


Kernel 
services teams 



backgroum 


Separate 

address 

space 


„ , _ Resources 

Copland 

schedules 
I/O. file-system, 
network, and other kernel 
service tasks preemptively. 

Existing applications have a main 
task (or thread) that must be scheduled 
separately, because certain Managers use 
nonreentrant code. Applications can spawn other threads that can 
execute preemptively as long as they make use of certain kernel services 


rative 
scheduling 

Globally shared 
OS space 


Main task 


Teams 

(applications) 


Manager, or QuickDraw can’t. The sched¬ 
uler arranges these tasks to execute just 
one at a time to satisfy the nonreentrant 
nature of these APIs, as shown in the fig¬ 
ure “Copland’s Architecture” above. 

Typically, an application’s main task 
contains the calls to Wa i t Next Event () 
and—by way of the Window or Dialog 
Manager—to QuickDraw, and thus has 
a limited execution schedule. Wai tNext 
Event() calls kernel services, which syn¬ 
chronizes the team's data with the main 
task. 

A main task can create other, secondary 
tasks that have the ability to execute pre¬ 
emptively as long as they avoid use of non- 
reentrant Toolbox code. In addition, it’s 
up to the programmer to use the main task 
to enforce data synchronization among 
other tasks. But the new File Manager and 
Device Manager API calls provide a com¬ 
pletion notification mechanism—either 
by posting a new type of event or setting a 
semaphore—that notifies the main task 
when an I/O operation concludes. The ker¬ 
nel provides a variety of synchronization 
services, ranging from semaphores to a 
sophisticated message system that can pass 
blocks of data between tasks that have dif¬ 
ferent privileges and reside in different ad¬ 
dress spaces. 

The task scheduler has 31 priority levels. 
Priorities deal with such details as real¬ 
time data handling (e.g., video and sound), 
responding to an application’s user inter¬ 
face, network activity, and background 
tasks. The scheduler is smart enough to 
resolve scheduling conflicts brought about 


by lower-priority tasks having exclusive 
access to kernel resources. 

While this design has its limits, the ma¬ 
jor win here is that it allows System 7 ap¬ 
plications to continue to run. While these 
applications execute cooperatively, the 
kernel and most OS services execute pre¬ 
emptively. As a result, no longer does the 
system halt while an application tracks 
your mouse position in a menu, as is the 
case with cooperative multitasking under 
System 7. Instead, menu tracking contin¬ 
ues, and so does kernel, networking, disk 
I/O, and other tasks. 

Performance Improvements 

It’s a tribute to the might of the PowerPC 
processor that Power Macs deliver ample 
performance, even though more than half 
of System 7’s OS and Toolbox code is 
680x0 code running in an emulator. Cop¬ 
land, despite the overhead that the kernel 
services exact, should run faster, because 
95 percent of it is native code. 

For example, Copland integrates native 
versions of QuickDraw GX and Power- 
Talk, its collaboration software. The re¬ 
maining 5 percent of the OS uses 680x0- 
processor-specific code, such as the 
Segment Loader. It doesn’t make much 
sense to do a native implementation of 
these parts of the OS. A faster 680x0 em¬ 
ulator uses dynamic recompilation rather 
than static execution to boost the speed of 
this code, as well as any 680x0 applica¬ 
tion running on the system. 

To improve memory performance, a new 
pointer-based Pool Manager provides faster 


allocation and access to memJ 
ory blocks. The Pool 
Manager is also reen-l 
trant, so it can be 
called by the kernel! 
and various sec-1 
ondary tasks. 

The new File 
Manager employs! 
improved algon 
rithms and naJ 
live code to de¬ 
liver increaset 
throughput. It con 
tinues to support the 
old API, but it provide* 
a new API that’s simple! 
to use while offering more 
capabilities. For example, the 
Copland File Manager has only 
70 entry points, while the old File 
Manager had more than 150. The 
new API calls don't use paramelei 
blocks; instead, they use smaller logica 
data structures that carry shared data ben 
tween file-system calls for better efficiencyJ 
The File Manager also uses reentrant codej 
so tasks can have concurrent file I/O oper¬ 
ations in progress. 

Copland’s virtual memory subsystem 
is faster, more robust, and always active. It 
doesn’t interfere with overall system per¬ 
formance because it’s smarter and more 
flexible about memory paging. Under Sys¬ 
tem 7, a swap file representing a fixed 
memory partition had to be built at bool 
time. Under Copland, a swap file is built 
only when the Process Manager launches 
a new application. This way, the swap 
space can be disjointed files on the hare 
drive, and it need only be as large as th< 
combined memory demands of the OS anc 
any running applications. This arrange-! 
ment also reduces memory fragmentation 
As in the native version of System 7, file 
mapping is used to reduce I/O to and front 
the swap files. 

Hardware Independence 

Copland’s ship date was delayed by at leas! 
six months so that a HAL (hardware ab¬ 
straction layer) could be added. The HAL 
hides the hardware details from the ker¬ 
nel code so that the code can be writtei 
without any dependencies on a particular 
machine configuration. To this end, Cop¬ 
land no longer requires Mac ROMs ta 
function. Instead, a set of bootstrap ROMs 
use the Open Firmware boot process tc 
locate the start-up drive, load Copland into 
memory from a disk file, and transfer con¬ 
trol to it. 

This design departure was necessary to 
support CHRP and clone systems that sped 
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a diverse array of hardware. Adding a new 
type of device to Copland means simply 
adding a new device driver rather than a 
modification to the OS. For example, to 
add a low-cost PC keyboard to its design, 
a Mac-clone vendor provides a keyboard- 
driver file. Inside this file is driver code 
that consists of two parts: one that's hard¬ 
ware-specific. and one that htx>ks into Cop¬ 
land's abstraction layer. The latter portion 
mediates communications between the 
Mac OS and the hardware-specific part of 
the driver. 

A Name Registry provides a certain lev¬ 
el of hardware abstraction and driver-de- 
sign consistency while providing device 
control. The Name Registry is an object 
database that stores information about the 
various devices that register themselves 
with Copland. It also provides for dynam¬ 
ic driver loading and unloading, which is 
necessary for devices that can be hot- 
swapped, such as PCMCIA cards and 
PowerBooks intended for docking. 

Last but not least, Copland uses Open 
Transport to implement network services. 
Open Transport is based on network stan¬ 
dards from the X/Opcn Group, including 
the XTI (Transport Interface) and the DLPI 
(Data Link Provider Interface). Apple's 
engineers used the Streams standard from 
Unix System V for the protocol environ¬ 
ment. 

Open Transport thus provides network 
services through a single set of APIs that 
let applications transparently access net¬ 
work services using multiple protocols. 
Open Transport implementations of the 
AppleTalk and TCP/IP protocols have 


been completed, and IPX and serial com¬ 
munications protocols are currently in the 
works. Open Transport uses native drivers 
for maximum performance. 

Easily Extendable 

To allow Apple and third parties to extend 
Copland's features in the future, a new, 
well-documented, patching API is avail¬ 
able. The functions of this new patching 
API shift from the 680x()-processor-spe- 
cific, A-trap table to the processor-neu¬ 
tral, transition-vector mechanism used by 
the Code Fragment Manager. Transition 
vectors consist of pointers that aim at the 
entry points of a shared library's functions. 

This mechanism shift confers two ad¬ 
vantages. First, patch code won’t incur the 
overhead of a context shift between pro¬ 
cessor-instruction sets when a switch oc¬ 
curs into the emulated 680x0 environment 
and back. This overhead wasn’t signifi¬ 
cant when the bulk of the OS was still 
680x0 code, but it becomes substantial 
with Copland, which is chiefly native code. 

Second, the transition vectors provide 
finer granularity over what's patched and 
can supply bookkeeping information. For 
example, many A-trap entries actually dis¬ 
patch to several Toolbox functions. To 
patch the file Open( ) function, with the 
old patch API you had to patch the file 
system's entry point (FSDispatch( )) in 
the trap table and then filter all uses of this 
call until you received an Open( ) request. 
This method was prone to failure and could 
introduce unwanted side effects in all the 
functions called through that entry point. 
With the new patch API, you patch only 


the Open( ) function. The bookkeeping 
information can be used by a developer tt 
order or disable patches for debugging 
purposes. 

Finally, parts of Copland offer hooks tj 
facilitate patching. The virtual memor 
subsystem uses backing objects, which ar 
abstract entities that make up part of th 
page-fault mechanism. Normally, back 
ing objects are registered with the OS am 
simply map sections of physical memor 
to swap files. However, a third-party ver 
dor might modify a backing object’s be 
havior so that a page fault referenced by 
becomes an I/O request. This I/O requei 
then compresses the data and writes it ini 
a memory cache, mimicking the operatio 
of Connectix’s RAM Doubler utility. 

The new File Manager allows exter 
sions, so it can be enhanced and new loi 
eign volume formats can be supported, 
also provides notification events so tin 
when a change occurs in the file systei 
(e.g., a Type III drive card is removed fra 
a slot), the OS and applications can re 
spond to the change. 

A New Look 

So far this article has concentrated on Col 
land’s infrastructure. However, there ai 
visible changes to the UI as well. Soml 
of these changes assist the user, while otl 
ers make the programmer’s job simpler. 

For instance, some existing Toolbo 
Managers have been enhanced to make 
easier to use certain interface element: 
For example, the Menu Manager now hi 
built-in support for tear-off menus an 
sticky menus, which formerly required ej 
tensive patching to implement. The Men 
Manager also lets the user hide the men 
bar or add a permanent menu (i.e., or 
that's present in all applications). 

The Window Manager now providt 
floating and modal windows as standai 
fare. It also introduces new features, sue 
as multidirectional window sizing ar 
background patterns within the window 
content area. 

The Dialog Manager and Control Mar 
ager now offer active feedback durin 
mouse tracking (which is essential for liv 
document scrolling). It now also lets th 
user chose dialog box items via keyboai 
input. 

In System 7, the interface elements use 
by these Managers (e.g., a window or 
menu) consisted of stand-alone resoura 
known as definition functions, or defProc 
with only one entry point. To impleme 
a custom control or window, you had 
write your own def Proc resource. 

For compatibility, Copland supports e 
isting custom WDHF, CDEF, MDHF, ar 
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So, not only does PowerCheck 
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COPLAND HOT SPOTS 


It's normal to expect some software-compatibility problems due to subtle changes that are 
introduced in a new OS release. Since the application run-time architecture has undergone 
sweeping changes under Copland, you might anticipate major compatibility problems. How¬ 
ever, Copland supports the old run-time environment and APIs along with the new ones, so 
such problems might be minimal—at least on paper. The matter won’t be settled until Copland 
ships, but we can identify the potential problem areas. Possible culprits are listed below and are 
arranged in order from best-behaved to worst-behaved. 


Desktop layout, with all its han 
drives, remote servers, and Power- 
Talk mailbox. 

Copland’s scalable U! mean 
that as a user gains experienci 
with the Mac, he or she can appl; 
skills learned at the novice leve 
toward the more advanced Ul en¬ 
vironment. Iliis isn’t the case wit! 
Microsoft’s Bob, where the inter¬ 
face skills gained by a user don] 
translate to using Windows. 


> Applications that make heavy 
use of network communica¬ 
tions, such as mailers, group 
schedulers, and software- 
control packages. That’s be¬ 
cause Copland uses Open 
Transport to implement pro¬ 
tocol stacks and network 
services. Also at risk are 
telecommunications applica¬ 
tions, since Open Transport 
manages serial communica¬ 
tions protocols. But because 
Open Transport will be re¬ 
leased this summer, software 
vendors will have an opportu¬ 
nity to revise their programs. 
The bottom line: Expect to 


use the most recent version 
of these applicatons with 
Copland. 


extension is Copland-com¬ 
patible. 


• Drivers. The revised driver ar¬ 
chitecture is bound to create 
some problems for vendors 
and users alike. The PCI-bus 
Power Macs to be introduced 
this summer will be a proving 
ground for the native imple¬ 
mentation of PCI drivers. 
However, Copland’s memory- 
protection scheme and the 
need for reentrant code 
could create new problems. 
The bottom line: Make sure 
the PCI card or new driver 


• Extensions and Control Pan¬ 
els with initialization code. 
Since Copland uses a native 
patching mechanism, an ini¬ 
tialization-code resource that 
patches the old A-trap table 
simply breaks. Also, there 
will be many problems aris¬ 
ing out of such code being 
loaded into disparate ad¬ 
dress spaces. The bottom 
line: Prepare to pony up the 
cash to upgrade all your fa¬ 
vorite Extensions and Control 
Panels. 


The Best Gets Better 

Copland provides a much-neede 
revision of the Mac OS. It offei 
speed, reliability, and modern O! 
services through its native cod< 
preemptive multitasking, I/O con 
currency, and memory protectioi 
The compromises made in las 
scheduling and memory protei 
tion are reasonable ones, partici 
larly since they protect your soft 
ware investment by allowin 
existing software to run. Reliabil 
ity shouldn’t be a concern, becauf 
parts of Copland, such as the em 
ulator and PCI (Peripheral Coi 
ponent Interconnect) expansion 
board drivers, will be field-test 


MBDF defProc resources. But Copland 
improves the situation with an object-ori¬ 
ented interface architecture based on the 
SOM (System Object Model). Instead of 
using defProcs, SOM helps implement 
Mac OS interface elements as IDOs (In¬ 
terface Definition Objects). An IDO has 
multiple entry points, one per method. A 
programmer can write a custom IDO by 
subclassing it from a base IDO, thereby 
causing it to inherit all its desired behav¬ 
iors. The programmer then quickly adds 
custom behavior by writing code to over¬ 
ride certain methods. 

Important here is the fact that, while 
QuickDraw is not reentrant, IDOs are. 
These new interface objects thus pave the 
way toward a future OS based on a reen¬ 
trant imaging engine. 

Also important, text is handled by an 
abstract data type known as a text object. 
Text objects remove the limitations of C or 
Pascal text strings and provide the means 
for manipulating multibyte foreign lan¬ 
guages. Text objects use a Unicode con¬ 
verter to handle conversions between dif¬ 
ferent-language text encodings. They also 
provide for a smooth migration to com¬ 
plete Unicode text encoding in a future 
OS release. 

Copland provides several new Managers 
to handle the system from the user’s per¬ 
spective. An Appearance Manager pro¬ 


vides new human-interface components 
such as sliders, a progress indicator, and an 
expansion triangle—that formerly required 
extensive programming to implement. It 
also provides new APIs that draw inter¬ 
face elements, such as bevels, for these 
components. 

A Navigation Services Manager sup¬ 
plies new standard file dialog boxes that 
expedite the selection of files, applications, 
folders, and volumes. Its behavior can be 
easily extended so that this window can 
act as a file viewer or be used to browse 
other data containers (e.g., a mailbox or 
archive) rather the file system (see the 
screen on page 66). 

From the user’s point of view, some 
of these interface benefits are obvious. 
Others aren’t so obvious but are just as 
useful. For instance, the Finder is now mul¬ 
tithreaded, so you can handle several dif¬ 
ferent file operations, such as copying sev¬ 
eral files simultaneously, launching other 
applications, and emptying the trash, all 
at once. 

Copland’s UI is now scalable, which 
means that its appearance and behavior can 
be tailored to the user’s expertise level. 
While details are still sketchy, Copland 
should closely resemble At Kase to a nov¬ 
ice user, where items such as hard drives 
and the Trashcan are hidden from view. An 
expert user can have the familiar Finder 


in staged phases of the Mac OS release! 

In the inevitable comparison to Win 
dows 95, we have to say that Copland 
better. It offers Windows 95 services whil 
still providing better features. Some c 
these features, such as network suppd 
through Open Transport and the use o 
Open Firmware to implement plug am 
play for expansion cards, are based on in 
dustry standards. 

Furthermore, Copland offers hard wan 
abstraction, a feature currently found only 
in Windows NT. This capability will hel| 
foster a growing clone market without ii 
eurring the compatibility nightmare of su| 
porting diverse hardware—a problem tha 
delays the release of Windows 95. 

While these are important technical is< 
sues, there’s also the issue of the usej 
who’ll be sitting in front of the machim 
Copland’s scalable Ul ensures that expei 
and novices alike can use a Mac to thci| 
best advantage. ■ 


Tom Thompson is a BYTE senior technia 
editor at large with a B.S.E.E. degree froi 
the University of Memphis. He is an A 
sociate Apple Developer and author oj 
Power Macintosh Programming Starter 
Kit (Hayden Books, 1994). You can reac f 
him on AppleLink as “T. THOMPSON ” oi 
on the Internet or BIX at tomjhompsoi 
@ bix.com. 


68 HYTK JUNK 1995 














At Lexmark, we don’t limit top-of-the-linc features 
to our top-of-the-line printers. 

The new Optra” family is the first full line of network- 
ready, desktop laser printers capable of true I2(M)x 1200 
dpi*printing. Each Optra laser printer, from 
the extremely affordable 12 ppm Optra R to the 
extremely powerful 16 ppm Optra Lxi, delivers 
four times the sharpness of ordinary 600 dpi printers. 

No matter which option you choose, our break¬ 
through MarkVision” printer utility is standard. Users 
and LAN managers can control and configure every 
Optra on the network, and monitor job statistics, right 
from Windows~or Macintosh workstations. 


PostScript” Level 2 and enhanced PCLT5 emulations 
are also standard. Which means that every Optra prints 
incredibly sharp graphics and beautiful, crisp text from 
virtually any of your applications. 

All this value and innovation from Lexmark, a 
former division of IBM. For more information, call us 
at I 800 891-0399, ext. 232. 

Thanks to the new Optra family, you can choose 
the best printer, rather than the best compromise. 

Lexm^vrk 


Advancing Thf. Art Oi Printing 
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We've Made Network Faxing 
Easy and Affordable 


Delrina has put the benefits of network 
faxing within your reach. Meet Delrina 
WinFax PRO for Networks ’* 4.0 - the 
easy, affordable way to share fax modems 
and telephone lines across your network. 

The benefits of WinFax PRO for 
Networks are enormous. Save the 
expense of buying individual fax modems 
and telephone lines. Make your people 
mom prixluctive, by letting them fax 
directly from their own PC. And, WinFax 
PRO for Networks is so easy to use and 
implement that you can have your entire 
group up and running in no time. 


Fawtnlkp Networkfaxin8 

LUO y LU Uuui is now as easy as 
printing from your PC. Using the world's 
best-selling, most award-winning fax 
software, WinFax PRO - 4.0, you can send 
faxes directly from any Windows appli¬ 
cation. Then, choose any fax modem on 
your LAN or let WinFax PRO for 
Networks select one for you. To send a 
fax to a group of people. 


WinFax PRO for 
Networks 4.0 


WinFax PRO for Networks will even 
use up to four modems at once. And 
because everything takes place in the 
background, you can continue working 
while you fax. 


Pnmnatihlo WinF ‘ lx I>RO for 
LUlIljJd llJlG. Networks also inte 

grates with your existing hardware aid 

software. It supports over 600 popular 

fax modems. It works with all popular 

networks including Novell NetWare’,* 

Microsoft Windows for Workgroups* 3 

and Artisoft LANtastic.’* Plus, it routes 

faxes using all popular e-mail package 

like Microsoft Mail " (MAPI), Lotus 

cc:Mail" (VIM) and all MI IS-compatibl 

systems. If you don't have e-mail, simj 

forward faxes directly to another WinF 

PRO user over your network. 



Affnrrlahlo WinFax FRO for 

HTTOlUdUlB. Networks is the most 
affordable solution for groups of up to 
50 people. You don't need a dedicated fax 
server. Start off with a few users sharing 
one fax modem and grow until everyone 
in your department is faxing. To expand, 
simply add mom fax modems - up to 
four per server and 16 per workgroup, 
with as many workgroups per LAN as 
you need. To add mom users, simply 
purchase affordable 10,25 and 50 volume 
user packs. 


Poll Tnrloill Th° benefits of net- 
Udll lUUdy. work-based faxing a 

now within your reach. WinFax PRO fc 
Networks gives you an easy and affotx 
able way to put faxing where it 
belongs-on your network. 


Call now for information 
or to upgrade from 
WinFax PRO or see your 
local dealer. 


N. America: 
Clormany: 


1-800-598-8679 
+49/89/64 19 22-0 


U.K.: 

France: 


44(0)181-207-3163 

33.1.46.94.80.40 


Delrina! 



Delrina. WinFax PRO and WinFax PRO lor Notworks aro trademarks of Dotnna Corporation and its aiihalod 
companies Microsoft is a registered trademark of Microsoft Corporator! AN ofhor product names aro trademarks of 
thorr respective owners © 1994 Dofnna (Canada) Corporaton AN rights reserved 
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Cash on the Wirehead 


ANDREW SINGLETON 


T raditional forms of payment— 
barter, currency, and signed 
checks and vouchers—simply 
don't work in cyberspace. Making pay¬ 
ment possible across the Internet—and 
the WWW (World Wide Web) in par¬ 
ticular—is the goal of a new breed of 
electronic payment systems that are just 
now coming into use. 

This article examines six of these 
commercial Internet payment systems 
.mil describes their strengths and weak¬ 
nesses. Each is quite different from the 
others, and each is appropriate for cer¬ 
tain types of applications but ill-suited 
lor others. 

Debit and Credit 

All systems for making payments— 
digital or otherwise—fall into one of 
two different classes: debit and credit. 

In a debit system, you gather your mon¬ 
ey up front and then spend it. In a crcd 
it system, you spend the money first 
and pay the bill later. Payment systems 
based on gold, paper currency, travel¬ 
er’s checks, and instant-debit ATM (au- 
lomatic teller machine) cards are debit 
systems. Checks, charge accounts, and 
credit cards are credit systems. 

Just as cash and credit coexist in to¬ 
day's business climate, both exist in 
the digital world as well. Digital cash 
is the digital equivalent of a cashier's 
check or a bearer bond (i.e., a token or 
note issued and signed by a bank or 
other institution with its name, a ran¬ 
dom and unique identifying note number, and the amount of mon¬ 
ey represented). Users can buy these notes from a bank (which 
makes this a debit system) and then redeem them later for real 
cash. Although users can make digital copies of such notes, a 
hank redeems each note number only once. 

Digital credit is similar to the credit systems used in the busi¬ 
ness world. The main difference lies in the incorporation of dig¬ 
ital time stamps and signatures that build auditability and account- 



You can’t do 
business on the 
Internet if you 
can’t pay your 
bills or get paid. 
Here’s how. 


ability into the system and replace the paper trail 
that's no longer there. 

With such a system, the payer creates a voucher 
record that contains a description of the transac¬ 
tion, the names of the payer and the recipient, the 
date and time of the transaction, and the amount to 
be paid. The payer signs this voucher with his or her 
private key. Using a public key, the recipient of a 
voucher can read the record and verify that it was 
signed and obliged by the possessor of that private 
key. The recipient can then submit the voucher to a 
clearing system and have legal grounds for collecting payment. 

An Infrastructure in Place 

The infrastructure for electronic-payment systems already ex¬ 
ists: the major credit-card processors (e.g., American Express, 
MasterCard, Visa, and Discover), ATM networks, and the ACH 
(Automated Clearing House). Credit-card business involves a 
three-part processing system. Banks provide credit and billing 
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The Outlook for 
Digital-Cash Systems 

G iven the variety of approaches in the six sys¬ 
tems examined here, network merchants have 
a lot of payment-service options. Which ones will 
thrive — or even survive? Here are a few predictions. 

• Servers will accept a variety of payment methods. 
(Translation: They'll take your money any way they 
can get it.) 

• WWW browsers with built in public-key signa¬ 
tures will be used. Encryption and digital signatures arc 
needed, but dedicated payment software has a fire¬ 
wall problem. There will be a steady increase in pass¬ 
word-capturing software. 

• Credit-card companies will begin using network 
payments in a big way. Their operations arc global, and 
they already have you signed up. These companies 
will eventually offer corporate billing and debit trans¬ 
actions, as well as consumer credit billing. Right now, 
they’re just biding their time, hoping to get their sys¬ 
tems right the first time. 

• Digital-cash rollouts will be slow. A major security 
flaw in many digital-cash schemes, including E-cash, 
is that somebody who embezzles a bank's private 
key can create counterfeit cash. The cost of this would 
probably be borne by the bank. Of course, this prospect 
makes banks extremely wary. 

• It will be quite a while before payment services 
make money. At a I percent margin after clearing, 
BYTE estimates that each service will have to pro¬ 
cess $2(X) million per year — far more than the total 
volume for 1994 — to support a data center and cus¬ 
tomer-service operation. 

• Time-sharing will make a comeback. Why bother 
to buy, install, and maintain a complex application 
when you can just attach and go? Rent, don’t buy ; do 
it from your laptop. Payment services will support an 
explosion in creative new information services. 


reconcile them in the banking 
system. This gives it a big ad¬ 
vantage on the Internet. 

The ACH is a U.S. inter¬ 
bank mechanism in which lo¬ 
cal banks submit payments to 
a database and the Federal Re¬ 
serve transfers the money over¬ 
night. This is the manner in 
which direct-deposit payroll 
works. ACH transactions are 
inexpensive (less than 15 cents 
each) and can be generated 
by a computer. They will be¬ 
come popular for clearing on¬ 
line payments, although ACH 
works only between U.S. bank 
accounts. 

Debit-card networks allow 
an ATM to instantaneously 
deduct money from your ac¬ 
count and transfer it to anoth¬ 
er bank as payment. The banks 
pay 50 cents per transaction 
for this. Banks require both a 
physical card and a password 
(known as a PIN) before issu¬ 
ing payment. When the obvi¬ 
ous existing security issues are 
resolved, these same networks 
will have the ability to issue on¬ 
line payments. 

Nothing prevents private 
citizens and corporations from 
maintaining accounts for their 
customers and issuing pay¬ 
ments from those accounts. 
Most on-line services pay their 
content providers in this way, 
and it may evolve into a sig¬ 
nificant banking role as these 
institutions offer payment serv¬ 
ers for their accounts. 


to the customers. Third-party processors 
provide verification and collection mech¬ 
anisms for merchants who accept credit 
cards. And international networks, such 
as Visa, connect the processors with the 
banks for collection. This system is com¬ 
plex, but it’s already in place and extends 
nearly everywhere. Charges to merchants 
typically run 2 percent to 3 percent of the 
total transactions made, plus 20 cents per 
transaction. 

Several credit-card processors intend to 
offer their services to merchants on the In¬ 
ternet. The credit-card system is truly in¬ 
ternational, able to accommodate transac¬ 
tions in a wide variety of currencies and 


The Mechanics 
of Payment Systems 

An on-line payment transac¬ 
tion generally involves three 
parties. The customer pays, the merchant 
receives the payment, and a hank does the 
accounting, making sure that money from 
the customer ends up in the merchant’s 
account. In a peer-to-peer system, users 
can act as both customers and merchants. 
For the purposes of this discus¬ 
sion, a payment service can act 
like a bank even if it’s not 
legally considered to be one. 

The customer runs client 
software. This might be a 
WWW browser, such as Mo- = 

saic; an encrypting browser, such 
as Netscape or Mosaic w ith S-HTTP (Se¬ 
cure Hypertext Transport Protocol); or a 


dedicated payment client. 

The merchant runs merchant software 
on its server to request and process pay-[ 
ments. In many cases, the merchant soft! 
ware is integrated with a WWW server! 
A payment server is the bank’s POP (pninfl 
of presence) on the network. To execute J 
real-time transaction, the merchant gen erf 
ally forwards information to the payment 
server, which authorizes the payment andl 
credits the merchant's account. 


n- 

: 

>> 



Security and Privacy 

Security issues are critically important in: 
any digital-payment mechanism. The mos| 
common way to authenticate a user is t< 
ask for a password. Because it’s easy toll 
read messages as they traverse the Intcmetl 
most commercial services encrypt pass! 
words before sending them, using the nevl 
generation of WWW browsers. These in\ 
elude Netscape (which uses SSL |Secu 
Sockets Layer] encrypted protocol) am 
Mosaic derivatives (which use S-HTTP)1 
Unfortunately, even encrypted pass I 
words aren’t secure if they are used mor! 
than once. Ultimately users may lx* force! 
to rely on the use of hardware tokens—* 
typically, credit-card-size devices that can 
generate unique one-time passwords or sel 
curely maintain encryption keys. 

To ensure security, financial messages 
whether they’re payments, credit-card nunfl 
bers, or digital signatures—must remaiiT 
confidential and be impossible to alter with! 
out detection. Most systems currently im 
use maintain some kind of paper trail than 
can be used to check and audit transacl 
tions; equivalent capabilities must be a 
part of any viable on-line payment sysl 
tern. Current cryptographic mechanisms] 
can provide these features. 

Privacy is a related but more controvert 
sial issue. In this age of mammoth dataf 
banks, many people think that it’s time ion 
draw the line. Some believe that digital fi-J 
nancial transactions should be, in principle! 
just as anonymous as cash transaction! 
and that it’s nobody’s business—certain¬ 
ly not the merchant’s, the bank’s, or thi 
government’s—where people spend theii 
money. This goal can be achieved with:I 
existing digital cryptographic technol 
gies, but only some electronic-paymenl 
systems currently make use of them. 

The Internet’s First Payment Systems 

BYTE recently surveyed six different 
commercial systems from Cybercashl 
Digicash, First Data/Netscape, Firs! 
Virtual, Open Market, and Wave Sys| 
terns. This list does not include what ma; 
well become the two biggest guns on tto 
payment-services battlefield—the join 


- 
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Since we introduced The Complete 
COBOL Solution, Thousands 
nave Off-Loaded Our Competition. 


11 . 'in New York to the Netherlands, 

.>ni|>anics arc replacing their incomplete 
t WOL solutions with the one that’s 
Hilly loaded. CA-Realia* II Workbench. 

The* reason is simple. CA-Realia II 
Workbench is the most comprehensive 
i lH id. client/server solution in the industry. 

•nr that provides an unsurpassed list of 
tonefits and features which include: the 
Ids fastest PC COBOL compiler, a GUI 
1 'AM E et * ilor aiK * an interactive GUI debugger for code executing 
011 a or main ^ ramc » and integrated lifecycle manage- 
*£££ ment. Mils a COBOL-intelligent program analyzer that’s 
• In* smartest thing you’ve ever seen. 


Feature 

CA-Realia II 
Workbench 

Other COBOL 
Competitors 

Fully integrated. intuitivr programmer Is 
workbench 



Debug borh PC and mainframebased 
programs 

✓ 


Fast compiles and cflionit execution 

✓ 


Complete single-vendor solution 

*/ 


Supports Windows and 06/2 

✓ 


Foundation for GUI dicnt/Scrver COBOL 
development with open DBMS access 

✓ 



What’s more, CA-Realia II Workbench 
includes a complete mainframe CICS emula¬ 
tor for no extra charge. And, all the features 
of the workbench apply to CICS programs as 
well as batch. 

So whether you’re in a Windows or OS/2 
environment, CA-Realia II 
Workbench provides 
complete integration 
with your host-based 


The amptMon simpfy t \irtt ti vn/*r<* with CA Ktv/ut // lltat/m/r 

systems. Which means unlike some other COBOL 
solutions, your programming choices arc never limited. 



' Nothing else otters 
as much tor the money: 


For A Self-Running Demo And 
A Free Copt 01 The Secret ot COBOL Maintenance. 
Call 1-800-434-REAL. Dept. 26500. 

And join the thousands of companies who’ve already decided that 
nothing works better than CA-Realia II Workbench. 

CA-BeaRa H Workbench 

The Complete Client/Server COBOL Solution 

< Computet AMXtM» ImmuiMul. lac . bLmJu. NY ltn» 7WQ All product iumr» rrfcimcrd hrvrtn .ur 
tiAknvids of thru mprcttvr ONnpMUn. A** Jidrd by (iwnmmf Mr**x ktmh 2\ l«*M 
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ventures announced by Visa/Microsoft 
and MasterCard/Netscape. Neither is due 
to be available until late this year, and nei¬ 
ther is well defined at present. But the six 
services examined here are close enough to 
real-world deployment that a realistic eval¬ 
uation of their implementations and pros¬ 
pects is possible. The fundamental fea¬ 
tures of each system and details on how 
it works are summarized in the table “Dig¬ 
ital-Cash Systems Compared” on pages 
76 through 78. 

Cybercash 

Cybcrcash proclaims that “the bank is our 
customer” and anticipates that all its trans¬ 
actions will be passed directly to a real 
bank. Thus, customers will talk to the bank, 
not to Cybercash, for customer service. As 
this article was being written. Cybercash 
had scheduled a pilot project with Wells 
Fargo Bank for March, with service avail¬ 
able to the public in May. 

Cybercash software should work well 
as a bank interface by providing a portable 
ATM for home banking. The debit ver¬ 
sion could prove to be an excellent mech¬ 
anism for funds transfer, bill paying, and 
peer-to-peer payments. But the initial cred¬ 
it-card version is less appealing. The cus¬ 
tomer must enter a credit-card slip for each 
transaction, and there’s no mechanism for 
subscriptions. With Cybercash, as with cred¬ 
it cards, merchants are liable for fraudulent 
transactions. BYTE rates Cybercash as fair 
to gcxxl for one-time catalog sales, but only 
fair for information sales. 

Digicash Ensures Privacy 

Digicash is the most radical—and possibly 
the most significant—player in the pay¬ 
ment-services game. Founder David Chaum 
has invented and patented a form of digi¬ 
tal cash, called E-cash , that offers privacy 
for the buyer. Says Chaum, “When all pay- 

Cybercash 

Reston, VA 
(703) 620-4200 
fax: (703) 620-4215 
E-mail: info@cybercash.com 
http://www.cybercash.com/ 

Digicash bv 

Amsterdam. 

The Netherlands 
+31 20 665 2611 
fax: +31 20 668 5486 
E-mail: info@digicash.nl 
http://www.digicash.nl/ 

Digicash, Inc. 

Palo Alto. CA 
(415) 3210300 
fax: (415) 321-0322 

First Data/Netscape 

(800) 638-7483 


ments are recorded elec¬ 
tronically, the notion that 
an electronic payment 
system doesn’t have to in¬ 
vade your privacy will be 
very important, almost a human right.” 

The E-cash software is convenient and 
fun to use. As a peer-to-peer payment mech¬ 
anism that allows individuals to exchange 
payment with anyone anywhere on the 
globe, without paying high fees or giving 
up privacy. E-cash empowers the individ¬ 
ual. It sounds great, and BYTE believes it 
could work. 

Because no banks have yet signed on 
to the E-cash system, it’s difficult to eval¬ 
uate its suitability. Close attention will cer¬ 
tainly be paid to its progress. The software 
is currently being tested with play-money 
cyberbucks. 

First Data/Netscape: Business as Usual 

First Data, the biggest U.S. credit-card 
processor, and Netscape Communications, 
one of the hottest commercial vendors of 
WWW software, have teamed up to offer 
credit-card authorization. The mechanism 
is actually a minimum modification to the 
phone-based credit-card payment systems 
now in use. Instead of calling in a credit- 
card number to a merchant, a customer types 
the number onto an HTML (Hypertext 
Markup Language) form, and the client 
takes advantage of Netscape’s built-in 
encryption to send it to the merchant serv¬ 
er. The product is currently in use at Mar¬ 
ketplace MCI. Both the Netscape server 
and the First Data processing service are 
first class, but the union of these two or¬ 
ganizations does not add much value. 

Also, the product’s requirement of a 
dedicated phone line adds significant 
expense. Merchants with encrypting Net¬ 
scape or S-HTTP WWW servers can in¬ 
stall inexpensive card-authorization soft¬ 
ware, such as IC-Verify, 
for less than $500 and 
work with the credit- 
card processor of their 
choice. Moreover, users 
already send their card 
numbers to merchants. 
And, while simple, this 
product's mechanism in¬ 
herits all the security 
flaws of the current cred¬ 
it-card payment system. 
It’s clearly an interim 
product, and thus BYTE 
rates its suitability as 
only fair. 

Merchants and cus¬ 
tomers should instead 
look forward to Net¬ 



fax: (415) 528-4140 
E-mail: sales@mcom.com 
http://www.mcom.com/ 

First Virtual 

(800) 570-0003 
fax: (619) 282-6567 
E-mail: info@fv.com 
http://www.fv.com/ 

Open Marttet, Inc. 

Cambridge, MA 

(617) 621-9500 

fax: (617) 621-1703 

E-mail: webmaster@ 

openmarket.com 

http://www.openmarket.com/ 

Wave Systems 

New York, NY 
(212) 755-3282 
fax: (212) 755-3436 



scape’s venture with MasterCard, in which 
MasterCard will place a payment server 
on the Internet. This will eliminate the 
merchant’s need for a dedicated phone 
line. Also, a payment server on the Internet 
will increase security for customers, since 
signed credit-card slips will go directly to 
the payment server for authorization with¬ 
out revealing customer information to the 
merchant. 


First Virtual: Try Before You Buy 

First Virtual is a unique credit-card pro¬ 
cessor because of its try-before-you-buy 
approach. The system, already in opera¬ 
tion, is designed primarily for vendors self 
ing information and other “soft” goods, 
The Virtual in the name refers to a unique 
company organization: The principals all 
work in different states, and the phone-1 
response and Internet-server maintenance 
are contracted out to companies in yet oth¬ 
er states. Company principals claim that 
the virtual organization and its simple, vol¬ 
untary payment system are well suited to 
the decentralized culture of the Internet. 

The First Virtual service is a simple way 
for a merchant to process credit-card trans¬ 
actions. It requires no special WWW brows¬ 
er, infrastructure, or merchant processinj 
account. And the merchant start-up fee is 
only $10. 

Unfortunately, the system, with all it: 
passwords and insistent E-mail, is also 
somewhat inconvenient for the customer to 
use. The payment schedule is uncertain 
the sign-up mechanism is automated an< 
clunky, and the “virtual” concept doesn't 
seem to support a real service organiza¬ 
tion. For suitability to WWW inforniatioi 
sales, BYTE rates First Virtual as fair. 



Open Market: Full Service 
on the Web 

Open Market is a start¬ 
up company dedicated to 
building Internet stores 
and the payment services 
to support them. Its system 
is entirely WWW based and exploits thi 
HTTP standard to its fullest. The system i 
currently in operation for internal use by 
the Open Marketplace WWW servers. 

Unlike some other providers examinee 
here. Open Market views itself as a ser 
vice company that's willing to handle cus¬ 
tomer accounting and billing as well as 
development. Open Market’s is the only 
payment server to provide customer serJ 
vice, subscription accounting, charge agj 
gregation, scalable security, and business- 
to-busincss accounting. 

The implementation is clever and con¬ 
venient, with the downside being that thi 
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Two Great 

Problem Solvers 


Ol 


Computex Taipei 
Taipei,Taiwan 
June 5-9,1995 


See Mitac at T aipei International 
Conference Center 101 B 
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lining camping? Pack the handy, lightweight tool above, secure in 
the knowledge it can help you deal with any challenge you might 
encounter in the great outd<x>rs. 

hack in the great world of business, you’re l<x>king for that same 
confidence. That same lightweight, feature-packed convenience in a 
noirlxx>k computer. MITAC’s 4023S nole!xx>k. 

MITAC’s 4023S gives you a full-featured 486 VI.-bus system 
in .i sleek 4.4-pound form that includes a PCMCIA type 3 slot lor 
hassle-free expansion. Its fully modular design provides easy 
upgrades of the CPU to DX4-KX), memory, hard disk drive, an 
even LCD. 

You can take pleasure in the 4023S’s sensible ergonomic 
touches. Like a front-centered trackball with 
adjacent palm rest, and a roomy keyboard to let you 
Work-or play-comfortably. In the great world ol 
Ixisiness. Or in the great outdoors. 


What you want. Mow you want it. When you want it. 
Think of it as the Swiss army knife of portable computers 


//rime 
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PCMCIA type 3 slot 
Removable hard disk drive 
4S6 CPU support up to DX4-IIW 
Upgradable LCD 
Front-centered trackball 
4.4 pound slim form factor 
I lift It performance 
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Feature 


DIGITAL-CASH SYSTEMS COMPARED 


Credit- or debit-based? 
Customer software 


Merchant software 


How customer pays 


How merchant is paid 


How a transaction 
is handled 


Support for small 
micropayments 

Accounting services 
or capabilities 


Cost per transaction 


Risks to merchant 
and customer 


Security and privacy 


Special hardware 

Suitability 
for applications 


Problems 


CYBERCASH 

Credit-based now; debit is planned. 

Cybercash plans to distribute free client software with which the user can 
transmit credit-card charge slips and debit authorizations and view some 
account information. Typically, a Cybercash client runs on Ihe same 
workstation as a WWW browser. 

The merchant receives a free software library to build and parse Cybercash 
messages. The merchant's Internet server calls this library to request 
payment. 

The initial Cybercash implementation supports only credit-card payments. 
The customer types a credit-card number into a charge slip that pops up in 
the Cybercash window; this charge slip is forwarded to the merchant’s 
credit-card processor. Cybercash also intends to support debit and peer- 
to-peer transactions through Cybercash accounts. 

With credit-card transactions. Ihe merchant gets paid by a participating 
credit-card processor. With debit transactions, money appears in the 
merchant's Cybercash account after a one-day clearing period. 


The customer connects with a participating merchant via a WWW browser. 
When the customer presses the RPAYS button on a form, the merchant 
server sends a message that invokes the Cybercash software and asks 
for money. A window pops up, asking the customer to either authorize a 
debit transaction or fill out a credit-card form. The client software signs 
and encrypts the form and sends it to the payment server. The payment 
server forwards Ihe information to the merchant’s credit-card processor 
(for credit) or to Ihe customer’s bank (for debit) for authorization. The 
payment server signs and encrypts an authorization token and sends it 
back to the customer’s client software, which sends it back to Ihe merchant. 


Cybercash intends to support large transactions for both hard goods and bill 
payments, as well as debit micropayments for small units of information. 

None All authentication, subscription accounting, and cumulative billing 
must take place on Ihe merchant s server. Cybercash only dears the 
eventual payments. 


Cybercash charges a fixed fee per transaction, with no percentage add-on. 
For credit-card authorization, the charge is 5 cents, to which the credit-card 
processor adds its customary fee, often 2 percent plus 20 cents. The Cyber¬ 
cash charge for a debit transaction is 30 cents, with no processing fee. The 
company intends to bring down the cost of Cybercash debit transadions. 

Cybercash accounts earn no interest and cost the customer float. Under 
“card-not-present" rules (similar to those tor telephone sales), the 
merchant is liable for fraudulent credit-card transactions. There is currently 
no mechanism for handling disputed debit transactions, so presumably the 
customer assumes all the risk with those. 


The dient software includes RSA public-key encryption; the user unlocks 
the private key with a password when the software starts up. The customer’s 
bank receives detailed information on each transaction, but a customer can 
remain anonymous to the merchant except for IP address. The Cybercash 
client can be installed as a viewer in the WWW browser; in the future, this 
will allow Ihe merchant to request money through a firewall. The client will 
also use HTTP proxy services lo communicate across a firewall. 

None. 


Well suited for home banking and catalog sales. Poorly suited for WWW 
information sales. 


A customer must enter a credit-card slip for every transaction and forgo the 
benefits of subscriptions and cumulative billing. 


DIGICASH 

Debit. 

Digicash is a peer-to-peer system, so merchants and customers can i 
the same dient software that Digicash distnbutes for free. 


Most merchants need the text-based version of the software so that they 
can integrate it into their Internet servers. 


d 

A 


The customer buys E-cash from a participating bank. The customer 
pay with an account transfer or with E-cash received from other custi 
The E cash dient keeps files of encrypted digital-cash tokens (called 
’‘coins") and provides a graphical interface that allows the dient to bi 
send, and receive money and review the transaction log. 

The merchant calls the dient software over the Internet (technically, the 
dient acts as a server) and asks for payment. The merchant redeems 
each E-cash token with a payment server at the issuing bank, which 
transfers money to the merchant’s account. All payments aro final; the 
merchant need not budget for challenges. 

The cuslomer buys E-cash coins for his or her digital wallet and then 
starts a WWW browser or other Internet software When a merchant 
wants payment from the customer, the merchant’s server sends a pay¬ 
ment request to the dient software. The E-cash dient software pops uf 
the customer approves the payment, and the client software sends 
E-cash coins to the merchant. The merchant then connects with the bfl 
payment server and sends the coins to the bank. The bank checks the 
note numbers and signature, redeems them by transferring money to 
the merchant, and sends back a verification message. It’s possible for 
the E-cash client software, running in a tiny window, to have a policy tfl 
authorize transactions automatically. 

Yes. 


Digicash provides no accounting. By collecting receipts, and possibly t 
auditing the redemption of notes, however, a business can impose 
accountability on E-cash. 

Digicash is a development company, not a payment-services company! 
It will charge the banks that sell E-cash some type of licensing fee. al- I 
though details are still unknown Customers and merchants will pay a j 
transaclion fee lo the bank. As a pure debit system with no collection 
problems. E-cash should be noticeably less expensive than credit-cardl 
clearing. 

Lost or stolen E-cash can’t be recovered, nor can payments to un¬ 
scrupulous merchants Because a note is untraceable, all notes in 
circulation must be voided if the issuer's key is embezzled. The custo 
gets a signed receipt from the merchant, but payment is final and can 
be reversed if the merchant fails to deliver. The customer loses the fk2 
with E-cash. 

A customer can remain anonymous to the merchant except for 
IP address. A client creates notes with a random note number and 
an amount, and a bank signs them When a bank gets a note lor re¬ 
demption. it checks for a valid signature and an unredeemed note nurr 
Neithor the bank nor the merchant knows who bought a particular n 
but the customer can go to the bank and find out who redeemed the r 
This is known as one-way HTTP privacy. The current technique doesn^ 
work through firewalls. Digicash plans to offer its own proxy software. 

None. 


Target market is information sales. E-cash is efficient for small trans 
and is well suited for transfernng funds. Governments have valid c 
about the use of E-cash for money laundenng, gambling, and other 
prohibited activities. 

No bank has yet stepped forward to sell E-cash. 
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Feature 


OPEN MARKET 

Credit. 

The Open Market payment server works with any WWW browser. 


The merchant integrates (unctions from Open Market into its WWW server. These (unctions 
create payment URLs (uniform resource locators) (or forwarding to the payment server. 
Open Market also sells its own S-HTTP server, which works with its payment server. 

Currently, the customer must pay with a credit card. Open Market intends to support direct 
corporate billing as well 


The ACH (Automated Clearing House) transfers payment to the merchant s account. 


A i insaction begins when the merchant server sends the customer an HTML (Hypertext 
M. kup Language) document containing a button with a payment URL. This URL contains 
thi payment server’s address, an item description, the merchant’s name, the price, and 
a: »cret key signature. When the user presses the button to invoke the payment URL. it 
goes to the payment server rather than to the merchant. The payment server then begins 
an urthentication dialogue with the customer. When the payment server finishes authonzing 
th< transaction, the server issues a redirect to the customer's browser, instructing it to 
contact the merchant server with an authorization URL. The merchant server then releases 
ttv product. 


The Open Market server will aggregate small transactions into $35 credit-card charges, 
making it suitable for low-value information sales 

Tt 3 Open Market payment server intends to offer authentication, subscription verification, 
and the purchase and verification of temporary subscriptions. Open Market intends to offer 
to ness-to-business direct billing in the future. 

Merchant costs are 3 percent plus 20 cents per transaction, plus setup fees. 


TIi merchant assumes the risk of fraud. 


Asks for passwords and other information, so an encrypting browser is recommended 
Of>cn Market currently supports S-HTTP encrypting browsers. Open Market receives 
ckMailed information on each transaction, but a customer can remain anonymous to the 
merchant except lor IP address. 


N'i ne. 

The system is intended for sales of both hard and soft goods. 


The user must interact with the payment server on every transaction. 


WAVE METER 

Debit. 

Requires dedicated software for browsing Wave-encrypted information. The 
software uses the Wave Meter API to perform decryption and metering 
appropriate for the application. 

The merchant designs custom applications software using the Wave API. 


Customers ‘buy’ money in advance by starting a communications program 
and entenng credit-card information. The communications program calls Wave 
Systems and downloads credits to the Wave Meter chip. 


When a customer calls up Wave Systems to get more credit, tho Wave Meter 
chip downloads usage information, and Wave Systems pays the merchant. 


When the customer wants to use a particular item, the browsing software 
performs a transaction with the Wave Meter, which retrieves a secret key and 
subtracts money from the credit accumulator. The processes of charging 
and decrypting can be hidden from the user. 


There is no per-transaction charge, so the Wave Meter is suitable for small¬ 
valued transactions. 

The Wave Meter has counters and docks for subscriptions and can meter 
software rentals. A planned Novell NetWare server-based product will 
consolidate bills for all LAN users, with individual credit limits and dient bill-back 
codes. This will be especially useful in law firms. 

Wave Systems charges the merchant a negotiable rate, currently 20 percent to 
40 percent of the total revenue 


The customer "buys" money in advance and loses the float. Losses are borne 
by both the customer and the merchant If a machine goes out of service beforo 
the customer uses up the credit in the Wave Meter, the customer loses. If the 
customer stops using the service or the machine, or if communications fail, 
the merchant loses the revenue to Wave Systems. 

Wave Systems keeps a detailed record of all transactions. This information can 
be distnbuted to the merchant 


A Wave Meter must be installed on a local machine or on a local Novell NetWare 
network. 

Target market is pay-per-use information distribution via encrypted CD-ROM. 
satellite or FM broadcast, and daily downloads. Also suitable for software 
distribution; enterprise licensing; and pay-per-play. CD-based games. 

Expensive, complex, and not competitive with central payment servers. 
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Feature 


DIGITAL-CASH SYSTEMS COMPARED 


FIRST DATA/NETSCAPE 

FIRST VIRTUAL 

Credit* or debit-based? 

Credit. 

Credit. 

Customer software 

The customer must have the encrypting Netscape WWW browser, 
which is free for noncommercial distribution and $39 per copy for 
commercial use. 

No special software is required. Interested parlies can use any 

WWW browser and E-mail reader with First Virtual. To sign up for 
an account, users call an automated telephone center that takes 
their credit-card information. 

Merchant software 

Merchants must have the encrypting Netscape Commerce Server 
($5000) and First Data interface software. With the current imple¬ 
mentation, the merchant must run a dedicated phone line to First Data's 
processing center, which costs several hundred dollars per month. 

The merchant must integrate a set of free communications routines 
with its server. 

How customer pays 

A credit-card charge is assessed for each transaction. 

The customer can pay via credit card or via ACH transactions, 
which are authorized when a voided check is sent in. 

How merchant is paid 

How a transaction 
is handled 

The merchant gets a normal bank transfer from First Data. 

The merchant makes up an HTML form that contains information about 
the transaction. The customer enters a credit-card number on the form 
and returns it to the merchant’s server with Netscape’s built-in encryption. 
A script running on the merchant's server forwards the credit-card 
information (as a standard authorization transaction) over a dedicated 
phone line to First Data’s credit-card-processing center. When the 
charge is authorized, the rest of the transaction proceeds. 

The merchant gets paid via an ACH transfer to its bank account. 

The merchant initiates a transaction by displaying a WWW form 
that asks the customer for his or her unencrypted, unsecured 
password. The merchant software forwards the password and a 
description of the transaction to the First Virtual payment server 

The customer then receives E-mail from First Virtual asking for 
authorization. The customer can reply with Yes. No. or Fraud. If the 
client replies No, he or sho isn’t billed, but a high percentage of No 
responses gets the customer kicked off the service as a freeloader. 

If the customer replies Fraud, he or she does not get billed. How¬ 
ever. his or her account is then deactivated, and he or she must 
call to obtain a new password. 

Support for small 
micropayments 

No. 

No. 

Accounting services 
or capabilities 

Additional modules in the Netscape server, which are announced but 
not yet available, should provide subscription accounting and billing. 

None. 

Cost per transaction 

Costs are identical to the merchant’s existing card-not-present 
processing fees. 

First Virtual charges the merchant 2 percent plus 29 cents per 
transaction. 

Risks to merchant 
and customer 

The merchant assumes all risk. 

The merchant assumes all risk. For this reason. First Virtual 
suggests that the service is most suitable for information sales, 
where the cost of distnbuting nonpaid products is negligible. 

Security and privacy 

Uses secure HTTP with Netscape. The Netscape server provides 
password-based access restrictions. There is no privacy; the merchant 
receives all the customer’s purchase and credit-card information. 

First Virtual receives detailed information on each transaction, but 
the customer can remain anonymous to the merchant except for 
his or her IP address. 

Special hardware 

None. 

None. 

Suitability for applications 

Well suited for catalog and subscription sales. 

Target market is sales of software, low- to moderately priced 
information, and information subscriptions. 

Problems 

Poor security for users; expensive for merchants. 

The payment schedule is uncertain, the sign-up mechanism is 
automated and dunky, and the ‘virtual’’ concept doesn’t seem to 
support a real service organization. 


customer must interact with the payment 
server on every transaction. BYTE rates 
this product’s suitability as good. 

Wave Systems: Like a Vending Machine 

Wave Systems’ Wave Meter, now in beta 
testing, represents a totally different, hard¬ 
ware-based approach to digital cash. It in¬ 
cludes a chip that you install in your com¬ 
puter. You download money to the chip, 
which then meters it out as you spend it. 

Wave Systems, a five-year-old public 
company, was founded by Peter Sprague, 
chairman of chip maker National Semi¬ 
conductor. According to Sprague, “we fol¬ 
low the vending-machine model.” The 
Wave Meter can be used to sell informa¬ 
tion, software licenses, or software time. 


The Wave Meter is also good for me¬ 
tering and unlocking information that ar¬ 
rives on encrypted one-way media, such 
as CD-ROM and satellite or EM broad¬ 
cast. But the complex Wave Meter sys¬ 
tem is not competitive with central pay¬ 
ment servers, and therefore BYTE rates 
its prospects and usefulness as p<x>r. 

Winners and Losers 

These six systems take a wide variety of 
approaches. As mentioned earlier, each 
has applications where it’s especially well 
suited, but each also has its limitations and 
may not work so well for other purposes. 

Furthermore, these digital-cash systems 
are quite literally in their infancy. None 
has enough of a track record to guarantee 


its future. And we have yet to see what 
some of the important players, including 
the major credit-card organizations, plan 
to do. Finally, the evolving nature of com¬ 
merce on the Internet also means that a 
system that works now may become invl 
practical next year. 

These are all serious obstacles that dig¬ 
ital-cash systems must overcome. But we 
can be certain that good solutions will in¬ 
deed appear. After all, the cyberspace com-] 
munity needs to get on with business. ■ 

Andrew Singleton is president of Money. Com 
(Cambridge, MA), a provider of financial 
information services on the Internet. You can 
reach him on the Internet at andy® payment 
.com or on BIX c/o “ editors .” 
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If You Think Vivid Clarity 
Sounds Underpriced, 
You’ll Be Absolutely 
Overwhelmed When 
You See What A 
Developer’s Dream 

It Is. 




Tired. Tired. Tired. Of no iterative 
development for client/server. Of 
weak prototyping. Of complex data 
organizing tix>ls. We know yixi are. 
We’ve been there. 

That’s why we decided to do some¬ 
thing about it. Create Vivid Clarity. 
So you can do something about it. 
Order Vivid Clarity. 



The first 5000 copies are going for 
the let’s-get-acquainted price of $149. 
No kidding. That’s all. For all of this: 
•Easy, rapid visual modeling 
•User views prototype prior to coding 
•User modification without re-coding 
•Automatically generates prototype 
in PowerBuilder 
•Completely configurable DDL 
generation 

•Generates to/Reengincers from 
Oracle, Sybase, ODBC 
•OLE automation-hilly open 
•Object Gallery-browse for 
executable and reusable objects 
•Bridges CASE to client/server 
•Windows b;ised 

•Functionally robust for corporate use 
•Easy, easy, easy 


Hey, we’re not asking for a big com¬ 
mitment here. Try Vivid Clarity for 50 
days. If you don’t go bonkers over it, 
send it hack. At $149, the refund isn’t 
going to kill us. 

All it takes to place your order 
is one card — Visa, MasterCard or 
American Express (preferably your 
own). And one call — 
1-800-654-5249 ext. 3507. 

Don’t delay. When those 5000 go, 
the price gtx*s to $495. (Kids to feed.) 
Plus, isn’t it akxit time you were able 
to turn chaos into Clarity taster than 
you can say “cool”? 


1-800-6 54-3 249 ext.3507 


InTpl# 

■■■■vim.. 

TICMNOlOGirS 


1-404-815-5283 ..t3507 


FAX 1-404-239-1723 


Vi** Ctentv «nd OtMCl CU8e«y are iradama*« ol tme* T«cfc*o»o«tev h* 0«*e. «• P*«V^ty <* • 
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We'd like to expose you to 

THE NEXT-GENERATION OF 

PC client/server COMPUTING. 

For free. 


(See bottomline for details.) 
















Download Oracle Workgroup/ 2000 off the Internet and try it free 


FOR 90 DAYS, 


Oracle Workgroup/2(XX) is the 
one thing you need to build a 
PC-based client/server system. 


applications 


easier than 


ever before. 



To tost drive Workgroup/ 2000, just log 
on. http://yifwyif.oraclB.com/ 


day trial or 


register for our 


free seminar. 


With powerful and easy-to-use 


Oracle Workgroup 



Proof that you can. middleware 


and tools, Oracle Workgn>up/2(XX) 


But we're not asking you to take 


our word for it. We're ready to 


prove it. Log onto Oracle's Web 
page and download Oracle 


http://www.oracle.com/ 


Oracle Workgroup/2000" 
includes: 

• Oracle7 Workgroup Server" 

• Personal OracleT" for Windows 

• Oracle Objects " for OLE 
And coming soon: 

• Oracle Radio Agents'" 

• Oracle Power Objects'" 


makes building and installing Workgroup/2(XX) for a free 90 


ORACLG 



If you can't access the Net, call 
1-800-492-9870 ext. 498 1 for a 
free* CD ROM of Workgroup/ 2000. 






















What Makes HASP 
the Best 
Protection 
Your Software 


Can Get? 



“Aladdin’s HASP has helped us increase our revenues by providing 
us with extremely reliable and user-friendly protection for our 
software. In addition, Aladdin’s service and technical support are 
simply first class.” 

Frank Lit Monica, Chairman, Vibrant (iraphics 


“Quark/QSS has chosen HASP and MacHASP to protect 
QuarkXprcss® in our most demanding markets, because we believe 
that Aladdin’s products meet the high standards of reliability, 
compatibility and security required for these markets.” 

John MacMonagle, Purchasing Manager, Quark/QSS 


MadMSP"* |i k . pnrffNMoml Software Pnrfiiturn System forllr Macinltftli 


“Aladdin’s HASP gives our customers the key to protecting their 
investment in software development.” 

David Assia, CKO, Magic Software Kntcrprises Ltd. 


“We have been most impressed with the quality of the HASP keys, 
as well as with the excellent support provided by Aladdin. We have 
tried a number of protection methods, but for easc-of-use, cost, and 
reliability, we keep coming back to HASP.” 

Jeremy du Plessis, Director, Indexia Research 


Since 19^4, thousands of leading developers 
in over 60 countries have chosen HASP to 
protect their software. Why? Because HASP’S 
security, reliability, and ease-of-use led them 
to a simple conclusion: HASP is the most 
effective software protection system available. 


LISTEN TO THE EXPERTS: 

In all the pnxlucls we tested, except the HASP, 
we could see through the encrypting and 
questioning procedures... and crack them. 

CT Magazine (Germany) 
MemoHASP: ...of all the protection devices tested I 
is without any doubt, the one which combines 
the best features. 

■’Compatible (Spain) 

Trying to crack a program... that was protected 
utilizing all of HASP’S features - is like searching 1 
for the Holy Grail. 

Micro Systems (France) 

PC dongles... come with varying claims as to 
their transparency. The majority suffer from 
problems when a printer is connected... the 
HASP-3 is not affected... 

Program Now (UK) 

Of all keys tested, HASP is the most ambitious 
one... the quality of IIASP manufacturing seems 
excellent 


PC Compatible (France) 

MacHASP is an optimal protection method, for 
the programmers... and for the users... 

Bit Magazine (Italy) 


Software piracy is costing developers over 
$ 12 billion a year in lost revenues. 1b date, I 
over one million HASP keys have been used to 
protect billions of dollars worth of software 
worldwide. 


Call us today to find out how HASP can help I 
increase your revenues. 


1 - 800 - 223-4277 


ALADDIN 


The Professional's Choict 


North 

America 


Inti Office 


United 

Kingdom 


France 



Aladdin Software Security Inc. 

Tel: (800) 2234277,(212)564 5678 
Fax: (212) 564 3377 
K mail: sales(«'hasp com 

Aladdin Knowledge Systems Ltd. I 

Tel: 972-3-537 5795, Fax: 972-3-537 579® 
E-mail: al;ul<lin o> il 

Aladdin Knowledge 
Systems UK Ltd 

Tel: 01753 622266, Fax: 01753 622262 I 

Aladdin France SA 

Tel: I 40 85 98 85. Fax: I 41 2190 56 
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Feature 


Windows for Control Freaks 



MKk friend of mine is search- 
> ing in vain for the Zen of 

i Windows. He seeks a way 

to magically fit together all the indi¬ 
vidual and often disjointed pieces of 
Windows programming into a coher¬ 
ent whole. This enlightened pro¬ 
gramming model would yield an in¬ 
tuitive feel for Windows applications 
design. APIs would be simple details 
that you look up as you need them. 

His search has been futile because 
tlu* Windows programming model is 
fundamentally inco¬ 
herent. He'd have far 
more luck if he turned 
his attention to Pho¬ 
ton, the new window¬ 
ing environment for 
QNX, where coher¬ 
ence is as natural as 
the air on Mt. Fuji. 

Photon gives devel¬ 
opers a great deal of 
control over how 
processes respond to 
events. Best of all. this 
control is built into the 
irchitecture rather 
than being something 
that a developer must 
add, as in Windows. The Photon windowing model depicts 
processes and events that programmers must take into account 
when developing applications for a windowing system (see the 
text box ‘The Photon Architecture" on page 84). This type of 
control is important for specialized applications ranging from a 
handwriting-recognition program for PDAs (personal digital as¬ 
sistants) to applications for data acquisition and process control 
devices. 

Photon is an optional module for QNX, a Posix-compliant 
real-time OS (see “QNX Forges Ahead," October 1994 BYTE). 
In alxHit 650 lines of code, the 10-KB QNX microkernel performs 
ll*(' (interprocess communications) locally and over a network, 
process scheduling, and interrupt redirection. You need only 
iibout 14 system calls to access these services. QNX is a message- 


— 


Tired of 
hard-wiring 
Windows for 
multiple 
processes? 

Photon lives 
for event-driven applications for PDAs, 
process control, and data acquisition. 


passing OS that doesn't 
distinguish between lo¬ 
cal and remote mes¬ 
sages. This is one feature 
that makes it an excel¬ 
lent distributed OS. 

Photon is built on these same principles. The Photon micro¬ 
kernel is a resource manager that creates a graphical event space 
and manages regions and events in that space. The Photon micro¬ 
kernel is about 24 KB of code plus 40 KB of data. Extra com¬ 
ponents, such as shared libraries and drivers, might increase the 
amount of code and data to about 250 KB. The Photon Window 
Manager adds 24 KB of code and 48 KB of data. 

In addition to Photon, QNX offers as an option a full X11R5 
implementation of the X Window System, with the Motif window 
manager, scalable fonts, and font server. X uses the QNX message 
passing for communication between QNX kernels and uses 
TCP/IP for communication with other X servers.) 

QNX runs its device drivers as user processes, which means you 
can dynamically load drivers when you need them. For example. 
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The Photon Architecture 


P hoton is not just another GUI. It is an event-driven sys¬ 
tem that waits for the user (or sometimes the system) to 
send a signal; it then redirects the signal to the appropriate pro¬ 
cess or prcxesses. Photon developers control whether and how 


various processes respond to the same events. This control is I 
characteristic of Photon’s architecture rather than being some) 
thing that a developer must add. The Photon microkernel 
also compact: about 24 KB of code plus 40 KB of data. 


■ Process Rodions 

Application processes own 
regions that enable applications | 
and device drivers to interact 
with the Photon event space. 

Applications and drivers differ only in how | 
they respond to and generate events. 

Every region has two properties that 
determine how it responds to events— 
sensitivity and opacity. If a region is 
sensitive to an event, the process that 
owns the region collects a copy of the 
event. If it’s insensitive, the event is 
ignored. If the region is opaque, the event 
is clipped, or possibly changed in some 
manner (see the “Clipped Regions" icon). 

If transparent, the event passes through 
the region unaltered. 

A region may be both sensitive and 
opaque, which allows the owning process 
to act as a filter. Such a process might 
collect a connected sequence of pen 
events: After a touch pen writes a word, 
the process performs handwriting 
recognition and then generates the 
equivalent keyboard events in the event 
space. Apple’s Newton does handwriting 
recognition, but not with such a coherent 
model of operation. 


Event space: conceptually where all Phq 


Events 

jm User generated events begin at the 
user interface and travel to the root 
■ il process. Events generated by data 
I acquisition devices and other outside sources 
begin at the process collecting them and travel 
to the user or to another process. Events may 
intersect with any process region. 


Why the Photon Programming Model Is Important 


Clipped Regions 

As an event travels through 
coordinate space, a part of 
it may be clipped off by the 
I opaque region of another process. 
The unclipped part continues through 
the event space. This means the 
region modified the event in some 
way. For example, a draw event 
travels through the event space and 
arrives at a graphics driver. Only the 
unclipped portion of the event will be 
drawn on screen. 


I t makes windowing programming and windowing behavior 
more consistent by depicting the behavior of processes and 
events important to programmers. By contrast, the Microsoft 
Windows programming model is less coherent. A process (each 
individual window) doesn’t normally receive an event unless it’s 
the active process (the one closest to the user). If you want 
other processes (other windows in the same application) to re¬ 
spond to events, Windows requires you to find a way to do this. 
The active window may collect an event and then pass it on to 
other windows, like prospectors panning for gold. If the first 


prospector (the process) finds a gold nugget, he or she keeps it; 
if it is fool's gold, he or she throws it back into the stream for th 
next prospector. Implemented in a process-by-process mannd 
in Windows, this type of solution is natural behavior in Photo 
Event control like this is important for a handwriting-recoi 
nition program in a PDA or for data-acquisition and process-cot 
trol applications. For example, you might want a user-initiate 
event to change the visual image of an instrument control an 
also have that event let a process-control driver send a signal to 
an electronic control. 




■■■■■■■■ 
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Event Initiators 

• Keystrokes • 

• Mouse or touchscreen 
button input 

• Mouse or touchscreen pointer 
movements 
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Device Drivers 

These are the enablers of events 
in Photon. Mouse and keyboard 
drivers are input drivers: the graph 
ics driver is an output driver. Device drivers 
nm as user programs, which makes it pos¬ 
sible to dynamically load drivers when you 
require them. You can have multiple drivers 


running in the same coordinate space. For 
example, multiple graphics drivers can dis¬ 
play different portions of the visual output 
on different screens or even screens on 
other computers on a network. With Pho¬ 
ton, you could drag an application from the 
screen of a desktop computer to the screen 
of a PDA. 


Programmer’s Notes 

rogramming for Photon centers on 

initially positioning a region, telling 
the Photon microkernel which types of 
events are relevant to the region and then 
di ^patching based on the event received. 
Photon consists of a single X Window 
System-like API. The API may consist 
ol four separate libraries: graphics; a Pho¬ 


ton Window Manager, which is optional; 
AppBuilder, a visual C-code application 
development environment: and widget, 
the user-interface component. The win¬ 
dows manager can automatically control 
windows and regions created by applica¬ 
tions. The window manager creates icons, 
and resizes and repositions process re¬ 
gions within event space. 


■■■■■■■■■■■ 






Photon and X may require a mouse driver, 
and X may need to access a CD-ROM 
drive. To load these, you simply type 
Mouse msoft </dev/serl for a Microsoft 
serial mouse, and Fsys. Aha4scsi for an 
Adaptec-compatible SCSI CD-ROM drive. 
The drivers load into user space, find the 
devices, and make them available to the 
system. Running drivers in the user space 
provides MMIJ (memory management 
unit) protection for user processes. Also, 
you can use a full screen source code de¬ 
bugger to debug device drivers. You might 
think that running device drivers in user 
spaee causes unacceptable performance 
penalties, but we haven't noticed any prob¬ 
lems with the QNX applications we have 
built. 

Photon is remarkably easy to install for 
a Unix-like product. We just loaded the 
requisite drivers from the command line, 
called the install program on the floppy or 
CD-ROM drive, and launched the pro¬ 
gram. Because QNX runs everything as a 
process, we only had to rebuild the kernel 
when we upgraded the base OS. 

How easy is Photon to use? The first 
time we used Photon, its application- 
builder module wouldn't launch. But after 
taking a quick trip through the Photon doc¬ 
umentation, we discovered that we had to 
run Photon in Super VGA mode. We then 
simply returned to the QNX command 
line, ran the Super VGA driver, and re¬ 
turned to Photon. 

Windows for the Masses 

If programmers use the Photon model de¬ 
picted at left, there should be no question 
about the behavior of their process in re¬ 
sponse to events. Furthermore, program¬ 
ming becomes more straightforward be¬ 
cause the model is consistent and easily 
extensible without much effort. Our ex¬ 
perience with Photon backs that up: We 
wrote a resource-scheduling application 
in only about 100 lines of code. 

While it is natural to compare Photon to 
a general-purpose windowing system like 
Windows, the comparison may be a ptx>r 
one. Photon is not designed for general- 
purpose use, and it has fewer APIs than 
Windows or other known systems. The 
Photon event model may not be widely us¬ 
able in general-purpose computing. Imag¬ 
ine a transparent process that automatically 
passes mouse-clicks through to other appli¬ 
cations. Without controlling or even know¬ 
ing about the behavior of all miming ap¬ 
plications. such a process can wreak havoc. 

Photon is designed for an application 
environment that is more controlled than a 
Windows application environment. A Pho¬ 
ton programmer of one process should know 
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Feature 


Get That Data 


P hoton can he useful for real-time display of data 
in data acquisition applications and for process 
control. Using the AppBuilder visual-application de¬ 
signer, you can write an application that intercepts events 
coming in asynchronously and displays them graphi¬ 
cally in any desirable fashion. 

Because the default QNX scheduler lets you schedule 
real-time events, data acquisition can he real time. (If you 
don’t like the default scheduler, you can write your 
own — it runs in user space). Photon is capable of up¬ 
dating the display faster than the display’s refresh rate. 
This is a waste of CPU cycles, because it has to wait for 
the display to update before you can see any changes. 
Thus, it makes sense to constrain Photon data acquisition 
events to correspond to the display refresh rate (c.g., 
72 Hz). 

Process control can work in reverse. As data comes in 
and is displayed, events can he generated in the other 
direction. You can generate a touchscreen or light-pen 
pointer event, to which a control process is opaque. The 
control process translates the light-pen event into an 
appropriate control signal, which Photon then t 
mits out through a port to an instrument t 
respond to it. 


t-pen event into an 
loton then trails- 
lent that can 


what other processes are 
running under the win¬ 
dowing system. Therefore, 
events for one process will 
not he mistakenly inter¬ 
cepted by others. 

But the behavior of pro¬ 
cesses in Photon defaults 
to the opaque value of the 
opacity property (see the 
“Process Region” icon on 
page 84), so under normal 
circumstances, it behaves 
like Windows or X (Pho¬ 
ton defaults to Motif win¬ 
dow manager). 

If you want to do some¬ 
thing unusual, you have 
to adjust the properties of 
the processes. For exam¬ 
ple, in a process control 
application, you might 
want a series of different 
processes to simultane¬ 
ously receive the same 
mouse-click signal. In this 
instance, you probably 
don’t also want to run 
Photon as a general-pur¬ 


pose windowing system. | 

Photon need not run on the same sys-j 
tern as its processes. Some developers are 
even running Photon under Windows on 
separate systems simply by passing pro-| 
cess events to and from the Photon man 
ager, which runs as a Windows process. 

Photon uses a coherent model of process] 
interaction in an event-driven environment. I 
If your benchmark is Windows or a general-1 
purpose windowing system, you can appre-] 
ciatcQNXM 

QNX .$795 

Photon .$95 

QNX Software Systems. Lt< 
Kanata, Ontario. Canada 
(800) 676 0566 
(613) 5910931 
fax: (613) 591 3579 
Http://WWW.QNX.com 
FTP.QNX.com:/pub/papei 
Circle 978 on Inquiry Card. 


and Photon 
as being 
small and 
elegant op¬ 
erating en¬ 
vironments 
for process- 
control and 
real-time 
systems. As Photon develops, we may see il 
appear on more desktops as an alternative 
windowing system. 


Peter I). Varltol is clutir of the graduate com 
/niter science department at Rivier College in 
Nashua, New Hampshire. You can reach him 
on the Internet or BIX at pvarhoHfPhix.com 
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CD Rom putt's gel me mo piciore! 

(Compress IX] images down 
to /% of their original size... 
Maintain image quality...(ret 
fast decompression. See for 
yourself how a major pub¬ 
lisher puts over 10,000 
images on a CD-ROM. 

1 ligli quality images come 


up in seconds —no special 
hardware required—with 
Fractal (Compression?* 

lers discuss details. 

No artifacts, no pseudo color, 
no (fihhs effect. I ligli image 
quality at any resolution. 


Fractal Compression*** from 
Iterated is the quality 
compression technology. 

Improve pour image. Call loflau. 

Join Microsoft, Cmlicr 
and other powerhouse 
CD-ROM publishers. Ix*t 


(Genuine Fractal Quality"* 
improve your image. ( aill 
today for a free demo disk. 

call (800) 037 2285 noui! 

(♦I) (4<M) 84(M1310 
l<iixUI)<4<M>H‘UHtK06 



Iterated Systems 


“Wr sKtJtcTED Fractal technology as rm brstovrrau. mix or comcrlssion, imam quA im and sprrix" 

—Mk.'intsot’T Mi ’i.nunHA Pnumnsu Gmhjp 
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Compex Ethernet. 


K) to 100Mbps in 3 seconds. 



New ReadyLINK ENET100-VG4 Series. 



Here’s the fastest way to get a 
white hot 10X boost in network 
throughput without ripping out 
your existing UTP wiring. With 
new ReadyLINK ENHT100-VG4 
series adapters 
you can 
switch from 
10Mbps to 
l(X)Mbps 
transmis¬ 
sion in 3 
seconds 
or less to 
efficiently handle multimedia, 
video conferencing, shared user 
and other bandwidth-intensive 
applications. And there’s more: 


■ Card includes two RJ45 

connectors (one each for 10Mbps 
and 100Mbps operations). 


■ When your network is equipped 
with a l(X)VG-AnyLAN 
compatible hub, you can quickly 
change from 10Mbps to 
100Mbps transmission by 
simply unplugging from one 
RJ45 and connecting the cable 
to the other. 

■ The ReadyLINK VG1400/6 hub 
features 6 RJ-45 (l(X)Mbps) 
ports with one uplink port for 
easy cascading. It is ideal for 
small workgroups requiring 
high bandwidth. Small, slim 
footprint design, extensive 
status LEDs, auto parity 
detection and correction for 
inverted cable. 

■ Software automatically senses 
change in transmission rate. 

■ 100VG-Any LAN technology. 

■ Supports IEEE 802.12 standard. 


■ Driver support for all popular 
network operating systems. 

■ Uses standard 4-pair Category 
3,4 or 5 UTP wiring. 

■ ISA and EISA versions 
available. 

If you arc looking for the 
fastest way to get from 10Mbps 
to l(X)Mbps, ask for ReadyLINK. 


ReadyLINK* by 


(I 

COMPEX 


Inc., US.A. 


Out-connecting the rest 


M m 

M.NII 


aw.i 


OIWt.^n.k C«fn min,J,lINK' .^r..fat 

AM >*n tatnMl> alufli^k m *r d in Wlm 


USA. 

COMPEX. Inc. 

4051 E La Palma 
Anaheim. CA 92807 U S A 
(714) 630 7302 
Fax (714) 630 6521 


GERMANY 


SINGAPORE 


ReadyLINK Networktechnology GmbH 

Albert Einstein Strasse 42 


63322 Rodermark. Germany 
(49) 6074 90017 
Fax: (49) 6074 90668 


COMPEX Systems Pte Ltd 

4 Kim Chuan Terrace, 
Singapore 1953 
(65) 288 8220 
Fax (65) 280 9947 
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Ship Today! 


Tired of waiting and waiting for your new PC? Wait no more, 
award-winning and most popular packages can be shipped the 

It’s As Easy As: 

O Choose the ZEOS system package you want. 

(A sampling of what’s available is shown.) 

For same day shipping, call ZEOS at 800-554-5226 
^ r before 1 p.m. Central Time, Monday-Friday. 

© Upon credit approval, we'll ship your system the 
same day you order!* 

Our Guarantee To You: 

If we accept your order for immediate 
shipment and fail to ship your system 
under the conditions outlined, we will ship it 
at our expense ns soon as it is ready.* 

Need A Bigger Monitor? 

We can upgrade your Computers Now! desktop or verticil 
system with a larger monitor-and still ship it the same day 
you order!* 


Pantera™ 

486DX2-66 

$1645 

Pcnlium-60 

$1895 

tatlum-75 

$1945 



With our s|)eci}il Computers Now! 9 program many of our 
same day you call. 

Buy With Confidence 

Not only are you getting a ZEOS PC fust, you’re getting a 
fust PC. ZEOS has earned dozens of top industry awards for 
ixiwer and |>erforniance, lasting the coni|)etitors time and 
time again. With an awesome price, ZEOS computers are 
your best value. 

That’s not all. ZEOS gives you the best sup- 
|x>rt in the business-for an even better value. 

In fact, ZEOS has earned seven PC Magazine 
Readers’ Choice for Service & Reliability awards. And 
ZEOS was the first to provide 24-hour toll-free technical 
supjKJrt—365 days a year-for quick and accurate answers to 
all your technical questions. 

To order your high-perfonnance IT,, call a ZEOS Systems 
Consultant today at 800-554-5226. 
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Panlera™ 

Pl‘ntiUm-60 

$2095 

Pentium-75 

$2145 



£HKEaEH53Q’ 


Pantera" 1 

Pentium-75 

$2395 


Package #2: 


Discovery™ MM 

: 


Top Gun 


► 8MB RAM 

► 850MB local bus IDK hard drive 

► 4X CD-ROM drive, 5.5" 1.44MB floppy driw 

► Diamond Stealth 64 PCI local bus graphics card with 
1MB DRAM 

► l4\SV(iA color monitor 

► 6-bay desktop case 

► MS-DOS 6.2, Windows for Workgroup, Microsoft Mouse 


► SMB RAM 

► 528MB local bus IDK hard driw 

► 4X CD-ROM driw, 5-5" 1.44MB floppy driw 

► Stereo sound card and sjieakers 

► 14,400 b|)s seixl/receiw fax modem 

► Diamond Stealth 64 l*CI local bus graphics card with 
1MB DRAM 

► 14 "SV(iA color monitor 

► 6-hay desktop case 

► MS IX)S 6.2. Windows forVftxkgroups, Microsoft Mouse 

► IjOtusSmartSuite 


► SMB RAM. 256K SRAM caclie 

► 850MB local hus IDK hanl driw 

► 4X CD-ROM driw, 5.5" 1.44MB floppy driw 

► 14,400 hj» send/receiw fax modem 

► Diamond Stealth 64 Video PCI local bus gravies canl 
with 2MBVRAM 

>• 15"SVGA color monitor 

► 6-bay desktop case 

► MS-DOS 6.2, Windows fctfWjrkgroups, Microsoft Mouse 

► IjoUis SmartSuite 


*1 mk-n HUM hr h* Cixnpuhrt W* oml iftu j!m«v ww btlnl |u%l x vmipkin hrtr Smnr «utfNtumfth up Ur 1m Itvl >A pkunr mil *> omfirm *wr rr&m turn fats! Tim dirt ft flx«l inly * half *Inr pr Uxli vptnm imum m *xi \k xu* * i vrj xlo I 

nsiljMr .tv luig »HKxnlnri ivnuxi mi \Jixk UlhrrZNISwInift jixlKxIftturjIiiNft uk<-qitdriK kxi^f jNxil ivni (ndtcjn airvd*vt fc> JuSuft/jlxxi OnhfMiuM S- m.nulk I pm <antralTmr, Ml' ■ 

hiftli.r< <>ftk-T\ KiNit-A li-.Mif jajiLlik- All jail n jiUxfa j»- 

ir.nktiuilN<if llair n*tpvtnr Uikkm ZKItt ji«1 < jx*»Li nr*Mrml tradmidy < j«i|x*n Now? n x rr*t*Tui M-nwmud. 7 1 Jftl ft a vmxmuik. Ainho. 1‘jnfkTJ uni ZWr* \Wixlun IrjxknuHrv 1 Mown Orrtftxxrv Inc OW5 VU I ZB IS InkmuUtul. I«l Imkrtrul 
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Best 




Puten™ 
186DK2 66 

$2145 

Pmtium-75 

$2445 



Pentium-90 

$2595 


Package #3 


► 16MB RAM 

► Kill local Ink IDE hanl dim* 

► 4X CD-ROM drive, 3-5" 1.44MB fkippy drive 

► I hamood Stealth 64 PCI local bus graphics ami with 
1 MB DRAM 

► IS-SVCA color monitor 

► 6 hay desktop case 

► MS 1X)S 6.2, Windows fc)rVft>fkgnxipei, Micmsoft Mtxise 

► DjIik SmartSuite 







WMtm 

Pan tera™ 
Pentium-75 

$2545 

Pentium-90 

$2745 

IVnliiim-KK) 

$2895 


Hottest: 


► 16MB RAM, 2S6K SRAM aidie 

► 1GB local Ints IDK hanl drive 

► 4X CD-ROM drive, .5.5" 1.44MB floppy drive 

► Diamond Stealth 64 Video l*CI load Ink graphics ami 
with 2MB VRAM 

► 15" SVGA cokx monitor 

► 6-bay deskloj) aise (IVntiuin 7S) 

K) bay vertical aise Gentium 90 & 100) 

► MS-DOS 6.2,WiiKlows forW>rkgro<ips, Micmsoft M<nkc 

► Ijotus SmartSuite 


Pantera™ 

Pentium-75 

$2745 

Pentium-90 

$2895 


Discovery Plus 


► 16MB RAM. 256K SRAM aid* 

► 990MB local Ims IDE hud drive 

► fXCD ROM drive; 35* 1.44MB floppy drive 

► Sten*o souimI ami. high power strikers w/subwoofer 

► 14,400 bps send/recehe fax nxMfcm 

► Diamond Stealth 64 PCI local Ink graphics canl with 
1MB DRAM 

► 15 "SVGA cok* monitor 

► 6-ha)' desktop aise 

► MS-DOS 6.2, Windows for Workgn mps. Micmsoft Mouse 

► Lotus SmartSuMe 





Pantera™ 


Pentium 

$2995 


Pentium-90 

$3145 


Best MM 


► 16MB RAM, 256K SRAM aid** 

► 850MB local Ink IDE hanl drive* 

► tX CD ROM drive, .5.5" 1.44MB floppy drive 

► Stereo souikI canl and s|x*akers 

► I tiamond Stealth 64 Vkk*o PCI kical Ink graphics canl 
with 2MB VRAM 

► 17 "SVGAcolor monitor 

► 10-bay vertical aise 

► MS-DOS 6.2,Windows forWnrkgnMips, Microsoft Mouse 

► l.otiK SmartSuite 



Rantcra™ 

Pentium-90 


$3695 


IVmium-100 

$3845 


Pentium 120 

$4145 


Best MM Supreme 


► 24MB RAM. 256K SRAM cache 

► 1.2GB local Ink IDK Irani drive 

► 4X CD-ROM drive, .5.5' 1.44MB floppy drive 

► Stereo mniimI card, high-power speakers w/ subwoofer 

► Diamond Stealth 64 Video I’M local Ink graphics canl 
with 2MB VRAM 

► 17 "SVGA a)lor monitor 

► 10-bay vertical cast* 

► MS-DOS 6.2. Windows for Wnrkgn Nips, Micmsoft M<NKe 

► I joins SmartSuite 



► 8MB RAM, 128K SRAM cache 

► 528MB luml drive 

► 3.5' 1.44MB floppy drive 

► On hoard VESA trail Ink video 

► M"S\GA color monitor 

► 4-hay desktop cast* 

► MS IK)S 6 2. Windows for WorkgnMi|)s. Micmsoft Mouse 
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IfflNDOWS 

Meridian'** 400C 
4W)l)X2-SO 

$2595 

DX4-100 

$2995 


Package #3 


r 8MB RAM 

► 350MB IDE Irani drive* 

► 1 Menial 3.5" 1.44MB floppy drive 

► 14.4 PCMCIA fax/modem 

► 7.9*dual-scui color VGA display 

► t iKkNii leatlier carrying aise 

► Ixtra battery 

► MS-DOS 62, Windows for Workgroups 

► oti* Organizer 

► 78" x 10.2" x 1.7"; 3-9 Bk. 

lor active matrix display, add $700 


KgiNixws 

Meridian™800C 
(86DX2-50 

$2695 

DX4-NX) 

$3095 


le #3 


► 8MB RAM 

► 528MB IDK hanl drive 

► Internal .5.5" 1.44MB fToj^w drive 

► 14.4 IXIMCIA fax/mrNk*m 

► I0.3"dual scui color V(iA disf)l;iy 

► Custom nylon carry ing case 

► Extra battery 

► MS-IXJS 6 2 . W indows for WorkgnKi|»s 

► LotUI Organizer 

► 8.9" x ll.7"x 19"; 6.511 k. 

For active matrix display, add $800 


Meridian™ 85(X) 

Pentium-75 

$3995 


Package #2 


► 16MB RAM. 256K svnchnHKXK SRAM cache 

► 528MB IDK hanl drive 

► Internal 3.5” 1.44MB floppy drive 

► Integrated stereo sound 

► M).3"dual sain arlor SVGA disfday 

► Custom nykNi carry ing case 

► Extra battery 

► MS-DOS 6.2, Windows for WjckgnNijK 

► Lotus Organizer 

► 8.9"xll.7"x 2.1"; 6811 k. 




fa Olden: 800 362 1205 or 612-362-1205. Hhnn* Orders: Outside U S. and Canada. 612-362 1212, 
imminent: 800 245-2449, ZEOS Information Systems. Inc. (ISA IGS00K«HMIS5I76. Purchase 
(trk is. MasterCard. VISA, Am Kx, Discover, /.-Card. GOD and leasing programs 


800 - 554-5226 

24 Hours a Day • 365 Days a Year 


ZEOS 
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Fixed/Removable Mass Storage 
For Any Platform. 


iiiii 


Data Express: Hugged Removability 
Data Express, a family of durable 
removable carriers, houses a 
hard disk or DAT (Digital 
J* Audio Tape) device, adding 
up to 56(iH plus llie many 
benefits of storage removability to your l*C or 
workstation. Data Express is available internally; 
mounting into your computer system drive bay, or 
externally; housed in steel enclosures and equipped 
with a fan and |xywer supply. Data Express boasts 
an industry leading 25,000 insertions for long 
lasting removability. Constructed of steel and 
equipped with superior ventilation, Data Express 
provides the peripheral cooling needed when using 
large capacity devices. 


Data Silo: Durable External Mousing 

Kingston’s Data Silo 

I is a fami, y °f st:uw * 

rggj| alone external storage 

! enclosures for half height 

or full-height 5.25” or 
3.5” SCSI peripherals. Data Silo is 
available in versions to house one, two, four, or 
nine SCSI devices simultaneously providing tin? 
utmost flexibility for storage expansion, disk array 
environments, and peripheral integration. Each 
Data Silo is equipp'd with its own power supply 
and fan and constructed of l()0% steel, making 
Data Silo the most durable external storage 
enclosure available today. 


Storage Versatility 

Kingston's Data Silo four and 
nine bay units provide ideal 
drive stacking features for 
rest 1 in disk array environ¬ 
ments. Data Silo also houses Kingston's Data 
Express products, which provide all the benefits of 
storage removability including data security and 
instability. 


Information At Your Fingertips 

To get the facts on Data 
Express and Data Silo, call 
our convenient RAMEax |||j| 


fax on-demand service 

toll-free and request (800)435-00! 
document number#?/#. For immediate 
assistance, contact Kingston’s Storage Produc 
group at: 


The Inside Nami: In Upgrade 

KtH&ion Tecbmiogy Corporation 
! 7(UK) Neufafr S/nrt. Fountain Valley, CA 9271 
(714) 43H-IH 50 • Fax (714) 43H-IH47 


Industry-Leading, Five-Year Warranty 

Every Data Express and Data Silo 
comes equipped with a 
compreltensive five year 
warranty and free technical 
support. Designed specifically 
for PC and workstation users, Data Express and 
Data Silo provide unsurpassed storage flexibility 
;uul quality. 


livery Product 100% Tested 

Kingston guarantees die highest 
quality available by testing 
every product prior to 
shipping 
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1 Ak our network is probably 

considerably less efficient 
than it could be. Dividing 
it into smaller subnets can 
significantly enhance performance in 
most cases. Segmentation is one of the 
most important but least understood 
aspects of a highly tuned network. 

To segment a network is to divide it 
into two or more physically independent 
competition domains. Consider the figure 
“Network Segmentation** on page 92 
which shows a token-ring network before 
and after segmentation. In its original, 
single-domain configuration, all seven 
nodes had to compete for the single 
token serving the network. 

Now look what happens when the 
network is segmented into three separate 
competition domains, or rings—one for 
the server, one for three workstations, 
and one for the other three workstations. 
After segmentation, the worst-case sce¬ 
nario is three workstations competing 
for a token, and there are three tokens 
serving the network. Of course, you 
have to add an extra piece of equip¬ 
ment—the bridge that connects the three 
rings. Network segmentation requires 
one or more internetworking devices, 
such as a bridge, a packet switch, or a 
router, to connect the segments into a 
single logical network. 

The Bandwidth Misconception 


By dividing your 
network into smaller, 
interconnected 
segments, you can 
increase throughput by 
reducing competition 


overload the net and bog down total 
throughput of your I6-Mbps token 
ring. So the first thing you do is to 
take a series of measurements with a 
network analyzer, and it tells you that 
one workstation will demand an av¬ 
erage throughput of 51.2 Kbps. If 
you're still thinking in terms of band¬ 
width, you can make the following 
calculations: 


Network performance is most com¬ 
monly quantified in terms of bandwidth. However, using band¬ 
width techniques to predict network performance is fraught with 
inadequacies. (See “Misusing Bandwidth” in the December 
1994 BYTE.) One particular problem with bandwidth is its fail¬ 
ure to take competition into account. 

For example, say you have a new network application that you 
want to roll out to 40 users, although you don’t expect more than 
10 to ever be using it simultaneously. Before you install it, 
however, you want to make sure that the application won't 


10 simultaneous workstations x 51.2 Kbps = 512 Kbps 

512 Kbps x 8 bits per byte = 4.096 Mbps 

4.0% Mbps requires only 25 percent of a I6-Mbps bandwidth 

Therefore, you conclude that your 16-Mbps token-ring net¬ 
work will comfortably sustain the required traffic. Unfortunately, 
bandwidth doesn't tell the whole story. Keep this example in 
mind, and later on we'll compare it to a far more effective method 
for predicting network performance. 
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Break Up Your Network 
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Competing for Queue Space 

Queuing theory is a branch of mathemat¬ 
ics that grew out of telephone traffic stud¬ 
ies conducted at the beginning of the twen¬ 
tieth century. It is used extensively to 
model packet-switched as well as circuit- 
switched networks. Because it handles the 
probabilistic nature of communication sys¬ 
tems, queuing theory is an effective tool for 
network analysis. 

In its simplest form, a queue is nothing 
more than a place where things can wait 
their turn for service. The line at the bank 
and a network computer’s incoming-packet 
buffer are both examples of queues. A 
queue will have one or more servers (not to 
be confused with file servers), which are 
processes that move items through the 
queue. One or more tellers, for example, 
deal with customers in the bank line, and 
one or more operating-system processes 
will service the incoming-packet buffer. 

We can further describe a queue in 
terms of two rates—the rate at which new 
things appear in the queue for service (A.), 
and the rate at which things are serviced or 
removed from the queue (p). As A. exceeds 
|l—that is, as new items appear faster than 
they can be serviced—-the queue will begin 
to lengthen. If A. continues to exceed |i. 


the queue buffer will eventually be filled, 
and any additional new items presented 
for service will be rejected. 

We can model a network as a large, dis¬ 
tributed queue. The figure “Distributed 
M/G/l Queue—Token-Ring Segment” 
shows the concept graphically. Packets 


wait in a number of packet buffers that are 
distributed among the various active nodes! 
until the network can service them. The! 
queue’s server here is the network’s access! 
methodology. In the case of a token-ring 
network, therefore, the queue’s server is 
the token itself. 

Competition occurs on a network be! 
cause, in general, only oik* node may transl 
mit on the media at any given time. As! 
competition increases, therefore, each node! 
spends more and more time waiting for* 
the token, until we reach a point at which 
the wait time becomes far greater than die: 
time actually spent transmitting. Using 
queuing theory, we can quantify the time] 
spent waiting on the media. 

Modeling the Network 

In analyzing the effects of competition on 
a segment, we’ll focus on token-ring net! 
works. CSMA/C’D (Ethernet) performance 
usually degrades sharply as competition 
is raised, giving the network administrator 
highly discernible notice that segmental 
tion is required. Token-ring performance! 
on the other hand, degrades more grace! 
fully, and it might not be readily apparen 
that performance can be significant!] 
improved. By modeling token ring as « 
queuing system, we can study the effects ol 
competition and discover the influence o 
other parameters, such ks packet size. (Thi< 
example is somewhat simplified. We don’ 
consider either early token release or sucl 
windowing methodologies as packet burst. 

We will consider a token-ring segmen 
as a queue model that has the following 
characteristics: Markov arrival statistics 
(also called Poisson distributed), general!] 
distributed service times, and a single 
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I ost of todays client/server 
I development tools force 
your applications to be driven by 
the outward appearance of things. 

Its akin to putting in all the 
walls, windows and doorways of 
a building before the foundation 
and support beams are in place. 
You can build a small cottage that 
way, but certainly not a skyscraper. 

The same principle holds true 
for client/server application tools. 
Especially if you are working with 
multiple databases and extremely 
large communities of users. 

Which is why you should 
consider evaluating our powerful,^ 
2.0 version of Enterprise I )eveloper.'“ 


front-end screen 
or graphic, you can 
put all of your 
business rules and 
all of your data 
models in place first. 

Then our SCALE 
C++ objects provide 
you with all of 



create with other C/S 
development 
tool sets. The 
bottom line is 
scalable, robust, 
enterprise-wide 
applications in 
record time. 

So don’t 
settle for a 
client/server 
development 
tool set that’s 
just a facade. 
Call and 


IS YOUR CLIENT/SERVER DEVELOPMENT 
TOOL JUST A FACADE? 


Enterprise developer 2 . 0 . 

FOR THE FASTEST DELIVERY OF ROBUST 
Enterprise-Wide applications. 

Unlike other client/server tools, 
Enterprise Developer 2.0 isolates 
the many complex components of 
client/server development in its 
own unique SCALE 1 " architecture. 

The foundation of this new 
architecture is a business model 
repository that centralizes and 
stores your logical data models, 
the data locations, and all of your 
business rules separately from the 
presentation services. 

So before you ever design a 


interface, delivering the complex 
logic that would take months to 

Enterprise developer 2.0. 

scale Repository 

Hus turn Model: rrverse/foru’unl engineer 
logical tint a models from your databases. 
Store business rules for all of your clienti 
server applications. View data models 
through interactive l'-K l hagrammer. 

I iatabase I rigger Express: optimize 
performance by partitioning business rule 
logic Iretween client and servers through 
generation oftbttabase triggers. 

SCALE (!♦♦ OBJECTS 
Leverage the information in the 
business model to derite the master 
detail processing, business rtde 
enforcement, multi-user access, 
transaction integrity and daut caching 
bdktvior for each application. 

visual Environment 

RAD is fostered through our act it* 
business model repository and a high 
level of default processing, shrinking 
development from months to tveeks. 


Enterprise Developer Evaluation 
Program where you can examine 
the structural superiority of our new 
Enterprise Developer for yourself. 

Then get ready to develop 
robust, client/server applications 
that have the structural integrity 
to really scale across the enterprise. 

CALL 1-800-488-9914. 

; Ask for Ext. 9API and request 
i Enterprise Developer Eiktluation 
• /‘rogrum information. (LX. only 
: In Canada, call 1-800-667-9661 
I extension 5518. In Australia, 
j call2-879 6577. 

Symiwr , jwJLiwnpwrDlrwf i y n jhJVCAIJmt 

Vinumn < <vpi«jtaa, Alarftrt k*«h!lurartu*lijirwuiLi 
ilrlhrpti^iniruflkrwPnfnlm-IbnJim. liKmliamjliininlhrOX. 

. Jl W.’K YH222 Ol'myiwRt < ..(...I.. 


SYMANTEC. 


MANAGING THE ENTERPRISE. 


TAIL 
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queue server. (Thus we call this an M/G/l 
queue.) Poisson arrival statistics means 
that packets reach the network from the 
individual network nodes in a fairly ran¬ 
dom fashion. Generally distributed ser¬ 
vice times (as used here) means that, once 
a packet is granted access, the transmis¬ 
sion time follows a uniform statistical 
distribution. Simply stated, this means 
that we'll consider that all packets are the 
same size. 

We can determine the wait time in an 
M/G/l queue using the following equa¬ 
tion, which you'II find in any book on clas¬ 
sical queuing theory: 

Where 

E[T| = average wait time 
(l = packet service rate, in packets per 
second 

X = packet demand rate, in packets per 
second 

cr = variance of packet size distribution 

We adapt this equation to the token-ring 
model by appropriately defining the rate at 
which packets are generated for transmis¬ 
sion on the segment (X) and the rate at 
which packets are serviced (|l)—that is, 
accepted for transmission, transmitted, and 
the token freed. We define these parame¬ 
ters as follows: 

X=2aX lt N u 


1 KW, 


£ + N u’tl 


M fs 

Where 

X u = source rate per user, in packets per 
second 

N u = number of inserted users 



10 20 


80 90 100 


Number of inserted users 


Here data*transfer efficiency increases, because far fewer transmissions are required to move the 
same volume of data. Therefore, the network is stable right up through 100 inserted stations. 
However, once we get to 50 stations, the wait time begins to exceed the transmission time. 


a = percentage of inserted users wishing 
to transmit simultaneously 
N /f = average number of bytes per 
package 

f s = signaling rate in bits per second 
tj = time delay due to inserted station, in 
seconds 

We need the factor of 2 in the equation 
for X because, in most client/server envi¬ 
ronments, every packet from a client must 
be answered by a packet from the server. 
Also, the factor of 10 in the equation for |i 
accounts for the 8 bits per byte, plus an 
additional 1.25 factor for packet overhead 
and other node delays in the system. 

Applying the Model 

How can these equations help us tune our 
network? They can tell us how many seg¬ 
ments to divide our network into, and how 
many nodes to put on each segment, based 


Small Packet, High Composite Rate 



time on token, 16 Mbps, 256-byte packets 


30 40 50 60 70 

Number of Inserted users 


90 100 


This illustrates a 512-Kbps throughput demand that a composite set of nodes places on the 
network. The 256-byte packets are uniform but small, and the waiting time for a token builds to 
roughly 6 ms before going negative at approximately 20 inserted stations. At that point, the real- 
world network becomes unstable and can drop packets. 


on parameters that fit the needs of a pi 
ticular network. 

The first thing to do is decide what levi 
of packet demand we’re interested 
along with a figure (expressed as a pe 
centage of the total) that represents thi 
number of stations actively transmitt in; 
on a network segment. We can plug thesi 
numbers into the equation and plot the 
results against the number of inserted sta¬ 
tions on the segment. 

Let's l(H>k at an actual example, sho' 
in the figure “Small Packet, High Coi 
posite Rate." This models the same situ; 
tion as we used earlier in the bandwidi 
analysis. In this case, we're showing a 
512-Kbps throughput demand placed on 
the network by a composite set of nodes] 
The packets are uniform in size, but small] 
at 256 bytes. Notice how the length of 
time each node must wait for a token 
builds to roughly 6 ms before going neg¬ 
ative at approximately 20 inserted sta¬ 
tions. This means each packet spends 47 
times as long waiting for the token as ii 
does actually transmitting its data. 

And what does it mean when the wait 
time goes negative on the plot? In fact, ii 
becomes mathematically undefined at th; 
point, which means that the real-worl 
network becomes unstable and begins to 
drop packets. This analysis suggests that, 
if we want to achieve any kind of reason! 
able performance, we need to limit any 
segment that we’re asking to carry 512 
Kbps using 256-byte packets to no morel 
than five inserted users. 

This is a significantly different conclu¬ 
sion than we got from our bandwidth 
analysis, which suggested that a 16-Mbpsj 
token ring would easily sustain 512-Kbps 
throughput for 10 users. The discrepancJ 
occurs because the bandwidth-centric 
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I magine roaring through the devel¬ 
opment process in a fraction of 
the time it takes with Microsoft 
Visual C++ or Borland C++. All you 
need is new Symantec C++ 7.0 with 
full support for Windows 95 Preview 
Program, Windows NT 3.5, Windows 
3.1 and DOS. 

The First Truly Object- 
Oriented C++ Environment. 

Symantec C++ 7.0 is the only C++ 
that lets you architect and navigate your 
application with a dynamic ('lass Editor 
and graphical Hierarchy Kditor. Phis 

I- - 


Architect. Navigate. Build. Debug. 

New Symantec C++ 7.0 Is The Fastest Way To Do It All. 


great new system incrementally parses 
your C and C++ code and displays an 
up-to-date structural model of your pro¬ 
gram without compiling. But that’s 
only the beginning. It also lets you 
modify any class's inheritance graphical¬ 
ly. Plus it automatically locates any class 
implementation, and much more! 

The NetBuild Revolution. 

Now you can build applications 
faster than you’ve ever imagined. With 
the new Net Build 1 ,“you can automati¬ 
cally distribute the build process over 
multiple computers on your IAN, dra¬ 
matically reducing build times. 

In addition, AppExpress’!* Class- 
ExpressT and Project Express,"* give you 
Wizard-like functionality to lxx>st your 
prcxluctivity. 

And to make your link-cycle light¬ 
ning-fast, therc’s new 32-bit OPTLINK® 


SYMANTEC. 


< Min vj 1«] m USA only f.v . Jt I MOW,7 M6l.ni. **13. In AimijIu. . J 2 8794*77. In hm.fv.tdl 31-71-5*3111. W. NnlVnll mU OTI1JNK j*r ir.hui. mJ vpitnnj unlrn^i, ,4 W ( 

Al <*hn ir«lrmjik, u* ikr fmifvtty o i lKn> mpetmr koUm. AN ufh», mnwL IVwfcpm wnkiag to uw Window, 9* how, IVogTim filn mm j bru jprrmrai w*k •mrktmm tot dir inr of tfcm r (On « 199* SymiMn («|unim. 
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resources easily, we’ve added 
ResourceStudio - the new OLE 2.0- 
based resource editor that supports the 
widest range of Windows resources 
including Windows 95. 

POWER DEBUGGING FOR 
Windows 3.1 And NT. 

Symantec’s Integrated Development 

Class Editor And 
Hierarchy Editor 

tIramatically increase your productivity 

NetBuild 

distributes tlse build process across net¬ 
worked resources for tlse fastest build times. 

Support For Winix)ws 95 

Preview as well as Windows NT 3.5, 
Windows 3. / and DOS. 

AppExpress, ClassExpress 
And ProjectExpress 

automate time-consuming tasks. 

Optlink*6.0 

is tlse fastest linker in tlse world. 

IDDE With 16 And 
32-Bit Deiu’ccinc 

for Windows 95 Iseuu N r l'35&Windows3.1 


features including Thread View, 
Inspector View, hardware watchpoints 
and low-level debugging. 

Of course, all of these productiv¬ 
ity-boosting tools are integrated 
with a language that supports key 
standards like ANSI C++ (excep¬ 
tion handling, templates and 
RTTI) and NT structured excep¬ 
tion handling. And unlike Borland, 
Symantec supports MFC and 
includes it free. 

In short, no other C++ lets you 
do it all this fast. Call the toll-free 
number below and sec for yourself. 

If jf £ £ DEMO C 
| See Imho Symantec C+ + 7.0 arrlritects. navigate*. 
_ buddy and debugs faster than 
| any other C++. 

I (Jtll l:8QQ-teM777 *nd ask 
for Extension 9AP2 now for your 
| fore demo (2) and the mime of tlse 
dealer nearest you. 




6.0 - the world’s fastest linker. and IXbugging Environment (IDDE) 

For building great Windows provides the most powerful debugging 
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analysis fails to consider the effects of 
competition. And as we can see, those 
effects can seriously reduce performance 
by having the workstations waste consid¬ 
erable time just waiting for access to the 
network. 

Now, let’s consider another case, where 
we have the same composite throughput 
demand as before, but we’ve increased the 
packet size to 2080 bytes. The results arc 
shown in the figure “Large Packet, High 
Composite Rate’’ on the previous page. 
Notice the difference. Data-transfer effi¬ 
ciency has been greatly increased, since 
far fewer transmissions are required to 
move the same volume of data. The result 
is a stable network right up through 100 
inserted stations. Even here, however, 
although the network is stable, once we 
get to 50 stations the wait time begins to 
exceed the transmission time, indicating 
unacceptable performance. Thus, if we 
wanted to segment this network conserv¬ 
atively, we’d keep each segment down to, 
say, 30 to 40 workstations. 

One obvious point is that competition 
is greatly influenced by the number of 
transmissions per second, but hardly at 
all by the volume of data to be moved. 
Therefore, when considering competi¬ 
tion. it’s important to think of through¬ 
put in terms of packets per second, not 
bandwidth utilization and certainly not 
bytes per second. 

Drawing Conclusions 

The analysis technique that we’ve just 
described should be used primarily as a 
qualitative aid in understanding just how 
sensitive network performance is to seg¬ 
ment competition. Like all models, this 
one is based on certain assumptions, but 
there appears to be a high degree of cor¬ 
relation with observations of real-world 
networks. 

We can draw several conclusions from 
studying this model. First, increasing com¬ 
petition on a network segment increases 
each user’s average waiting time. Since 
more time is spent in simply waiting for the 
token, less time is spent in transmitting. 
Competition has the effect of limiting the 
amount of available bandwidth that can 
actually be used. 

Second, simply upgrading older work¬ 
stations with newer technology can create 
a competition problem where none previ¬ 
ously existed. The newer technology is 
faster and can send out packets at a higher 
rate. This will create more competition on 
that particular segment and can result in 
slower network performance. When up¬ 
grading workstations on a large scale, 
therefore, don’t forget to budget for addi- 


We might almost consider 
competition to be a parasite that 
feeds on available bandwidth. It 
robs a network of usable 
bandwidth by causing nodes to 
waste considerable time just 
sitting around, 
waiting for the 
token to arrive. 



tional network segmen¬ 
tation and the connect¬ 
ing hardware needed to 
link the new segments. 

Software makes a 
difference, too. Rolling 
out a new application can also create a 
competition problem. It all depends on 
how the application uses the available 
packet payload and on how much data it 
needs to move. For example, some data¬ 
base applications move data based on the 
record size of the tables being accessed. 
For small data records, this can result in 
very inefficient data transfer and create a 
significant competition problem. 

Software packages that use a window¬ 
ing technology, such as packet burst, on a 
LAN or any other shared media can cre¬ 
ate a serious competition problem. Win¬ 
dowing technology allows a series of 
packets to be sent in rapid succession, 
with only a single required response from 
the destination (typically a server). This 
can quickly boost competition. For other 
types of applications, the normal, internal 
node-processing delays on the server and 
workstation actually help to limit com¬ 
petition. 

One of the most subtly difficult things 
to understand about network segmenta¬ 
tion stems from the seemingly intuitive 
observation that, since all traffic is gen¬ 
erally directed to the same server, it even¬ 
tually has to funnel down to the single 
segment that’s occupied by that server. 
So why bother to segment the network? 
From a simple, bandwidth-analysis per¬ 
spective, there’s no clear advantage, and 
segmentation cannot be justified. The 
bandwidth argument suggests that even 
with multiple I6-Mbps segments, they 
eventually have to feed into a single 16- 
Mbps segment to reach the server. Thus 


the fastest that data can move is 16 Mbps 
and any gains the network might havl 
earned from parallelism will have beef 
lost. 

But we have already seen that suejj 
bandwidth-centered arguments fail to tal 
competition into account; their simplici 
is deceiving. We might almost considi 
competition to be a parasite that feeds oi 
available bandwidth. It robs a network q(| 
usable bandwidth by causing nodes t 
waste considerable time just sitting aroui 
waiting for the token to arriv 
Segmentation, on the other han< 
serves to limit competition am 
thus allows more efficient use c 
the available bandwidth. 


A Continuing Concern 

There’s no simple, cookboo 
methodology for determining ho' 
to segment a network, and hot 
big each segment should be, be 
cause there are so many factors 
work. Our recommendation is t 
measure your current network iral 
tie with a sniffer or other network moni 
toring device, then perform your ow 
analysis similar to the one described aba 
using throughput and packet-size data thj 
reflect your own network conditions. Th 
will yield a rough measure of whether < 
not your network can benefit from sej 
mentation and will indicate the maximutfl 
number of workstations you should plae 
on any given segment. 

Segmentation is also an important or 
going maintenance function that you cor 
stantly have to keep in mind when tunin 
your network. Any given network segmi 
can become overloaded for a variety 
reasons: adding new clients, upgradinj 
older technology, rolling out a new appl 
cation, or introducing windowing or oth< 
new technologies. And once a segment 
overloaded, competition can drive its pel 
formance down dramatically. 

So analyzing competition and seg 
meriting your network isn’t somethin 
you can do just once and then forgi 
about. Periodically, you need to recxai 
ine the way your network is segment 
and make sure that individual worksi 
tions aren't spending too much of thej 
time waiting in line. ■ 

Brett Husselhaugh is president of TooM 
Computer Systems, a small IAN consult ini 
firtn in Dallas, Texas. He holds a master'] 
degree in electrical engineering, with 
emphasis in telecommunications, and hd 
analyzed many large IA Ns. You can react 
him on the Internet at whretthaol. com ot 
on BIX c/o “ editors . ” 
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pi rgress of mobile computing 



Radio Days 

The wireless infrastructure that 
will make mobile computers 
ubiquitous is incomplete, but 
it’s slowly maturing. 

PAGE 107 



Color to Go 


LCDs will likely remain 
dominant for the next few 
years, despite flirtations with 
new screen technologies. 
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Brainy, Brawny Batteries 

Smart batteries and new 
chemistries promise longer 
lives for tomorrow’s mobile 
devices. 

PAGE 131 



I 1 


PDAs Bounce Back 
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Although significant obstacles 
remain, PDAs are gradually 
evolving into practical 
business tools. 
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ALL NOTEBOOKS GO THROUGH HELL 
GET ONE THAT SURVIVED IT. 



“★★★★★” 

Best Overall 

PC Computing 
Torture Test 

Presenting the unshockable Dell” 
Latitude XF“ notebook. Recently hick 
from PC' Computing's Notebook Hell 
and winner of the Rest Overall Award 
in the Annual Notebook Torture Test. 

For ten weeks they baked, froze, 
dropped, even spilled hot coffee on 
thirteen notebooks. They analyzed 
useability. They scrutinized portability. 
They measured battery life. 

In the end, the Dell Latitude XP 
notebook was the only one to receive 
the coveted Five Star rating. And the 
magazine remarked, “the Latitude [XP| 
braved our durability tests with nary a 
scratch - surviving in better shape 
than any notebook we tested.” Then 
they pronounced it, “the best travelling 
six-pound machine you’ll find.” 

So, as you’re looking for a notebook 
that can withstand the rigors of the 
daily grind, call us. We’ll send you the 
indestructible Dell Latitude XP. The 
notebook you can put through hell. 
And then back on your desk. 



DELL LATITUDE XP 
Intel! 3X4 ,M 100MHz System 

• 9.5" Active Matrix Color Display 

• 16MB R AM/KIOMB Removable HDD 

• | Yeai W'lir.mfs 

$5198 

IV»luctC:<xk-»6000W 
(Pictured System) 

DELL LATITUDE XP 
lntell)X4 100MI Iz System 

• WI )ual St .m ( blot 1 )hplay 

• 16MB RAM/524MB Removable HDD 

• 5 Year Warranty 1 

$3998 

lYoduct ( bde *600050 

DELL LATITUDE 114 
IntelDX4 75MHz System 1 

• 9.5" Dual Scan Color Display 

• 8MB RAM/340MB Upgradeable HDD 

• Second NiMI 1 Battery*- $99 more 

• 1 Year Warranty’ 

$2299 

ruHiuctCoJc ^00041 

DELL LATITUDE 
lntdDX475MHz System' 

• 9.5" Dual Scan Cokx Display 

• 4MB RAM/260MB Upgradeable IIDD 

• Second NiMH Rettery*- $99 more 

• 1 Year Warranty’ 

$1999 

lYoduct Qxlc *600035 
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(800) 247-5531 


MONDAY FRIDAY 7AM 9PM CT* SATURDAY 10AM 6PM t I • SUNDAY 12PM 5PM t I 
KEYCODE #01024 • ( ANADA* CALL 800-187 5755 • MEXItXKTIT* ( Al l. 800-228-7811 
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Special Report 


From Here to 


ANDY REINHARDT 


A s long as there have been mobile computers, 
there have been compromises. It is simply 
not possible to provide all the capabilities of 
a full-powered desktop system in a package 
small and light enough to carry comfortably. The history of 
mobile system design has been about ch(x>sing which features 
and functions to sacrifice in favor of others. 

However, those compromises are gradually disappear¬ 
ing. For example, surging yields and falling costs of active- 
matrix LCD screens have made high-quality color laptops 
almost commonplace. Indeed, thanks to greatly improved 
passive-matrix LCDs, color screens now constitute the base¬ 
line. IBM doesn’t expect to produce any monochrome 
ThinkPads after 1995. 

Power-conserving CPUs, aug¬ 
mented by sophisticated power 
management schemes, are dri¬ 
ving top-of-the-line performance 
into notebook-sized packages. 

Hard drive and memory configu¬ 
rations are almost the same in 
desktops and portables. And near¬ 
ly all mobile systems come with 
built-in pointing devices. 

Even some seemingly insur¬ 
mountable design hurdles are giv¬ 
ing way to clever solutions. Con¬ 
sider the keyboard problem, for 
instance. Because human fingers 
aren’t getting any smaller, how 
do you provide a full-size key¬ 
board in a package the size of a 

subnotebook? IBM engineers came up with an ingenious 
answer in the ThinkPad 701C “Butterfly”—a keyboard that 
unfolds when you open the lid. 

One indication of how small the gap between desktop and 
mobile systems has become is that Compaq engineers 
reportedly refer to notebooks as DFEs, or desktop functional 
equivalents. This nickname also reveals another truth, in the 
opinion of analyst Richard Shaffer: The only successful 
portable systems today are extensions to existing desktop 
architectures. Virtually all the radically different mobile 
devices introduced over the past three years—especially 
PDAs (personal digital assistants)—have failed to find their 
promised markets. Except for inexpensive organizers, such 
as the Sharp Wizard, no hand-held devices have established 


There’s not much left 
that mobile computers 
don’t do as well or better 
than desktop systems. 
And when the remaining 
challenges are solved, 
mobile technology will 
significantly change the 
face of computing. 


themselves in the marketplace. 

The lukewarm reception for pen-based computers rein-i 
forces the belief that users won’t accept too many compro 
mises. Pen-based technology is still evolving, however, s< 
dozens of companies both large and small continue to worl 
on pocket-size devices that differ radically from conven 
tional QWERTY-based laptops. 

Today, the main difference between portable compute! 
and deskbound systems is price. This isn’t likely to chanj 
soon, because portables require rugged construction, minii 
turized parts, LCD screens, and other components that mall 
them cost more than their higher-volume commodity desk 
top cousins. 

The biggest technical chal 
lenges facing mobile computei 
today are the demands for long< 
battery life, better displays, an< 
a broad-based wireless commi 
nications infrastructure. In ad< 
dition, engineers are striving t< 
improve user interf aces and pi 
vide better data sharing betweei 
portables and desktops. 


The Grand Challenges 

The holy grail of portability i| 
a system that runs on batterie 
long enough for a round-trip I 
flight from New York to Singa 
pore. If today’s notebook con 
puters relied entirely on solid 
state components and didn’t | 
have backlit screens, that goal wouldn’t be out of the ques 
tion; rechargeable batteries have improved significantly ove 
the past few years. But the recent addition of large-capacit] 
hard disks, LCD backlighting, color screens, megabytes of 
RAM, high-powered CPUs, and even such accessories ai 
CD-ROM drives and stereo speakers are draining the batterie 
more quickly than ever. 

Because battery technology is fairly mature and improv 
ing slowly, the most recent gains are coming from bette 
power management. The latest portables know how to powe 
down their hungriest components during idle periods and 
even scale back the CPU speed between keystrokes. One of 
the most interesting advances is the so-called “smart” batter 
that uses its own microprocessor to monitor and manage the 


lOO liYTE JUNE 1995 










MOBILIT 



rules of discharge and recharge. Smart batteries last longer and 
prov ide users with more accurate predictions about running 
imd charging times. 

Another, less obvious advantage is that smart batteries 
hide the complex charging characteristics of a battery from 
live host computer. This 
gives the engineers 
greater latitude when 
designing the power 
subsystem, and it pro¬ 
vides a growth path to¬ 
ward emerging battery 
technologies. 

One of the real sur¬ 
prises of the last few 
years has been the un¬ 
expectedly rapid arrival 
of lithium-ion and lithi¬ 
um-polymer batteries. 

I ithium ion had been 
used for years in tiny, 
nonrechargeable cam¬ 
era batteries, but tech¬ 
niques for safe recharg- 
mg were developed 
only recently. Lithium- 
polymer, still a lab 
experiment five years 
ugo, is on the verge of 
urriving in commercial 
products. Zinc-air cells, 
which are based on an 
older technology, arc 
just beginning to 
achieve their potential, 
too. Author Gil Bassak 
in his piece, “Brainy, 

Brawny Batteries,** describes these and other developments 
in mobile power systems. 

Better than a CRT 

Active-matrix LCD screens began showing up in portables 
about four years ago, but they were devilishly hard to man¬ 
ufacture and, hence, expensive. Now companies such as 
Sharp and Hitachi, and the Toshiba/IBM joint venture Dis¬ 
play Technologies are cranking out millions of panels a year. 


and the difference in price between active- and passive-ma¬ 
trix screens has dropped to less than $1(XX). 

It is now availability, not cost, that is holding back the 
universal adoption of active-matrix screens. To meet the 
growing demand for color portables, vendors are turning to 

improved passive-ma¬ 
trix panels. In “Color 
To Go,” author Chris 
Chinnock explains how 
manufacturers are in¬ 
venting new techniques 
for enhancing the qual¬ 
ity of passive screens, 
such as the “active 
addressing” technology 
from Motif, a joint ven¬ 
ture of Motorola and In 
Focus Systems. 

For the foreseeable 
future, LCDs will con¬ 
tinue to deliver the best 
combination of price 
and performance. But 
some alternatives are 
beginning to appear on 
the horizon. Among 
these are different types 
of silicon that could be 
used to fabricate higher- 
performance, higher- 
resolution displays. Oth¬ 
er contenders include 
FLDs (Field Emission 
Displays), which are 
like flat CRTs, and 
AMEL (active-matrix 
electroluminescent) 
panels. None of these, however, is expected to show up in 
mass-market portables for several years. 

Keeping in Touch 

The dream of mobile computing will be only partly realized 
if “anytime, anywhere” data communications isn’t made 
more practical. This is especially true for hand-held devices. 
Some analysts are convinced that the limited acceptance of 
PDAs has a lot to do with their limited capabilities for 
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Mobile Computing 


wireless communications. They think 
PDAs should be designed as wireless com¬ 
munications devices that can also com¬ 
pute instead of as pocket-sized computers 
that have some ability to communicate. 

Over the past three years, two trends 
have strengthened the support for commu¬ 
nications in mobile systems. The first is 
that an increasing number of notebooks 
offer internal data/fax modems capable of 
speeds as fast as 14.4 Kbps, eliminating 
the need to carry an external modem. (Of¬ 
ten, however, the internal modem is still 
an extra-cost option.) The second trend is 
the rising popularity of PCMCIA slots and 
user-installed modem cards. These two 
developments are making it easier to get 
on line while traveling on the road. 

Adding a modem solves only half the 
problem, of course. The greater challenge 
is tapping into a communications infra¬ 
structure that is not very accommodating to 
mobile computers. The wired telephone 
system is admirably ubiquitous, but plug¬ 
ging wires into phone jacks is a hassle and 
chains you to a wall. Wireless connections 
appear more attractive, but the infrastruc¬ 
ture is nowhere near as mature as the wired 
phone system. 

The first and most obvious contender 
in wireless communications was analog 
cellular, because it is so widely available. 
But the early round of products was rela¬ 
tively expensive, slow, and unreliable. This 
provoked users and vendors to consider 
other approaches, such as private packet 
radio networks and the promising CDPD 
(cellular digital packet data) standard, 
which interleaves short data packets into 
the breaks between analog cellular calls. 
Companies such as Motorola laid out 
grand road maps for their PCMCIA wire¬ 
less modems, and analysts made bold pre¬ 
dictions of market growth. 

But instead there has been a resurgence of 
interest in analog cellular, fueled by the 
arrival of new technologies such as AT&Ts 
ETC (Enhanced Throughput Cellular) pro¬ 
tocol. The undeniable advantage of analog 
cellular is that it's here now and is rela¬ 
tively familiar and easy to use. This is part¬ 
ly because it is circuit-switched and con¬ 
nection-oriented, like the wired phone 
system, so it works with your existing com¬ 
munications software and applications. 
Also, if you've already got a cellular 
account, you needn't subscribe to another 
service for data communications. 

Meanwhile, the growth of other wire¬ 
less options continues, but at slower rates 
than predicted. The Ardis and RAM Mobile 
Data packet radio networks have attracted 
enormous attention and serve many cus¬ 


tomers, especially in vertical 
markets. But because they're 
proprietary and not yet univer¬ 
sally available, they haven't 
become broad-based, horizontal 
solutions ( Dpi) is finally 
emerging, but it's too early to 
assess its cost efficiency or 
acceptance. In “Radio Days,” 

BYTE news editor Salvatore 
Salamone discusses these ser¬ 
vices and the efforts underway 
to bridge their differences. 

Two additional technologies 
bold promise for the future. 

One is PCS (Personal Com¬ 
munications Services), the 
swaths of bandwidth recently 
opened up and auctioned off 
by the U.S. Federal Commu¬ 
nications Commission. PCS 
devices and services will com¬ 
pete with cellular phones, and 
the competition could drive 
down prices for all forms of 
wireless communication. How¬ 
ever, PCS won't be widely 
available for several years, and even when 
it is, service providers will probably focus 
their early attention on voice traffic rather 
than the more specialized market for data 
traffic. 

Hie other essential communication tech¬ 
nology of the future is software agents. 
(See “The Network with Smarts,” October 
1994 BYTE.) In IBM's proposed Intelli¬ 
gent Communications services, for exam¬ 
ple, agents that “live” in the network rep¬ 
resent your preferences, so you can 
transparently connect to services using a 
variety of protocols and devices. Software 
agents hide specifics of the network from 
users, reducing the complexity of dealing 
with different services and providers. They 
can also route and filter messages, mini¬ 
mize traffic and connect time, convert data 
among different formats, and help users 
locate services on the network. Middle¬ 
ware tools such as Oracle in Motion will 
simplify the job of developing WAN- 
aware programs. 

In the world of wireless communica¬ 
tions, standards are growing up from hard¬ 
ware and down from applications. In the 
future, you'll be able to buy a single PCM¬ 
CIA card that will support different mod¬ 
ulation schemes and transparently con¬ 
nect itself to a variety of services. 
Applications will talk to the networks 
through common APIs and network agents 
will do the bulk of your work—allowing 
you to focus on your job, not on the busi¬ 
ness of connecting and transmitting data. 



Hanging On to Pens 

Pen computing was undoubt 
ally overhyped, especially col 
sidering the state of the tech 
nology a few years ago. But th 
idea remains compelling 
because not even IBM’s eleve 
Butterfly solves the problem ofl 
squeezing a usable key boar 
into a computer that's smal 
enough to fit in your pockej 
Despite the many false startt 
pen computing has a future 
A few companies are sti 
plugging away: Apple is estal 
lishing the Newton Messaged 
as a vertical-market tool; Magi 
Cap-based PDAs, such i 
Sony's Magic Link and Mote 
ola's Envoy, are slowly gait 
ing a toehold; and Palm Coi 
puting's Graffiti recognitio 
engine has been a surprise hi 
For some people, PDAs hav 
a certain psychological appe 
because they refashion the eon 
puter as a true consumer devic 
an able assistant and trusted electroni 
buddy. Although PDAs will gain from th 
same technological advances that belief 
laptop computers, the problems they fat 
are multiplied. Battery life, display quality 
component costs, communication links —2 
are bigger challenges for hand-held device 

In “PDAs Bounce Back,” Michd 
Nadeau outlines the prospects for ham 
held systems. The bottom line, however, 
that PDAs aren't going to be ready ft] 
prime time for a few more years. On I 
then will the right combination of tech 
nologies exist to break through psyche 
logical and economic barriers and prod 
PDAs into the mass market. 

The eventual success of PDAs will da 
mntically alter the mobile landscape. Lafl 
top computers that run desktop-clas 
OSes will still exist, of course, but they 
be more oriented toward intensive coi 
puling tasks, as PDAs take over some <j 
their duties. Indeed, for many people 
PDA might be all the computer they*I! 
ever need. 

If you came late to the first personi 
computer revolution, stick around. ThJ 
flourishing power of mobile technoloj 
offers innumerable opportunities for usei 
anil vendors to embrace new standards an 
create a truly new paradigm of personi 
computing. ■ 

Andy Reinhardt is BYTE*sformer West Co<tM 
bureau chief. You can reach him on th\ 
Internet or BIX at areinhardt<&bix.com. 
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Newton 


Introducing the 
Apple MessagePad 120, 


Put your office in the palm of your hand. 

The new Apple* MessagePad'” 120 offers better sc reen clarity, 
more memory, and connectivity to both Windows’” and 
Macintosh* computers, so it’s never been easier to manage 
your business away from the office. Just look what you'll 
get with a MessagePad 120 (2 MB configuration only): 

• Pocket Quicken—the powerful personal finance 
software (with coupon redemption*) 

• Notion” The Newton List Manager—to help 
you organize and prioritize 

• sternal modem—lets you send faxes and 
send/receive e-mail 

• I’owerNeWS—for staying in touch with world events** 

• NewtonMail—exchange e-mail with suhscrilvrs of on-line services** 



Free software & modem! 

A value of over 5200.*** 


Get an Apple MessagePad 120 today. For more information on Newton software 
solutions and cellular capabilities, or for dealers nearest you, call 1 800 909-0260. 



*C*nnm ts mclodcd in the .MovigcP.nl 120Inn ‘'New Mihvnhm incite vmwc and uvigc ji not lurgr fix iltc fuM month •••Yjhir i\ Unction the t ivnlwietl suggested retail pnrc<4 the po ducts ux hxl 
«l with |tut Ium © I99S Apple (.imputri. Iix Al nghl% rcvrrwd the Ap|4r k>gi» Matiniir.li jixl Newton ate legtMetnl ir.xk nuiks >4 Atittlc Computet Iix MovagcPad the Newton I t go and 

»■« iratWnutktrf.M*m** („*p,xjix.n P.vhrt Qt* fan tsattatlenuilc .4 Intuit hr Vnxthaindmurit btkix. Iix powvrNcYSnatradc 
maik of rcnlckk Software lo lux4ogjcv Iix .Mroixm *4 m*iA|tf4r pnxltx t% is fix infixnuttxt.il put|xnr>onk and 11 ximuiiKn ixwImt aneixfixsemml nor a rnonimmdjixm 
























1 he BYTE Euro-Deck offers a unique direct mail approach to 
increasing sales in the $114 billion European computer market. Reach 
50,000 BYTE subscribers for under 4<t per reader! 


Circulation of the BYTE Eiro-Dixk is 
targeted to computer experts in over 20 
countries in Western Europe. Take full 
advantage of the benefits BYTE provides 


with this affordable, direct channel to 
Europe. Eor information on the next 
BYTE: Euro-Dixk, call Joseph Mabe at 
60.V924-2533 or fax to 603/924-2683. 
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Authoritative. Independent. Objective. 


Introducing the OpenView Advisor— 
from the editors of Data Communications 


I orporate networkers who’ve made 
lIn move to OpenView know how 
l»High ii is to find the facts on the 
Iwhistry’s leading net management 
ftiuncwork. And the same goes for 
iliiid party developers looking to 
• i»ick this lucrative market. 

lit spite all its support, HP hardly 

as an impartial source, and 
Hilling the Internet is no way to 


plan an effective enterprise manage¬ 
ment strategy. 

The industry's only publication 
devoted exclusively to OpenView 

OpenView Advisor gives users and 
developers exactly what they need: 
a monthly, vendor-independent 
newsletter that's got the technical 
savvy to solve their most pressing 


problems. Written and edited by the 
staff of Data Communications and 
some of the top consultants in the 
OpenView community, each issue is 
packed with in-depth analyses and 
hard-hitting technology reviews that 
can’t be found anywhere else. 

These features will make OpenView 
Advisor an indispensable tool for net 
managers and ISVs: 


ANALYSIS 

Industry experts detail and 
discuss OpenView trends and 
It iinical developments 


T HNICAL TUTORIALS 

Step I step troubleshooting 
I t om users and developers 
tvfi»*\ overcome the toughest 
t )pen iew challenges 



lM issue 


Up, w . 

fo rac! eta Schema: Blueprint 


DEVELOPER’S VIEW 

A forum for application devel¬ 
opers, system integrators, and 
third-party vendors 
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CASE STUDIES 

Profiles of actual OpenView 
networks, with an emphasis on 
cost analysis, product selection, 
implementation strategies, and 
deployment issues 


I 




INTERVIEWS 

No-holds barred discussions 
with key Hewlett-Packard engi¬ 
neers and product managers for 
the OpenView line 


TECH TIPS 

i dm I . hands-on solutions to 

• oiiunon OpenView problems 

I mum users, developers, and HP 

* tlgi timers 
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INTERNATIONAL ISSUES 

Addresses the concerns of glob¬ 
al networkers, including manag¬ 
ing across WAN links, finding 
products and technologies, and 
integrating platforms 


PRODUCTS 

Exclusive coverage of new and 
upcoming products and services 
for the OpenView environment 


Take advantage of this one-time introductory offer from OpenView Advisor 

Act now and become a charter subscriber to That’s a savings of $100 off the regular subscrip- 

OpenView Advisor for the special price of only tion price. But you have to move quickly—this 

$495 for 12 issues ($595 outside North America), offer is available for a limited time only. 


To order, call toll-free in the U.S.: 1-800-598-0474 
To order outside the U.S. call: 615-377-3322 
Fax orders to: 615-377-0525 
Internet address: openview@mcgraw-hill.com 
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2 video inputs VHS, S-VHS and Hi8 (NTSC, PAL, and SECAM) 

1 video output VHS, S-VHS and Hi8 (NTSC, PAL, and SECAM) 
High Quality M-JPEG digitizing of all fields (60 NTSC / 50 PAL) 
Studio quality (4:2:2, 24bit True Color) 

Scalable overlay: full screen/full motion even at high resolutions 
(up to 1280x1024) 

Framegrabbing (in all standard graphics formats) 

Single Monitor Solution: Preview your picture on your PC monitor 
in overlay! 

FAST Installation: fast and easy via software; no feature 
connector, no jumpers. MCl/VfW-compatible 
Includes software for nonlinear video editing on hard disk 
Pluggable MPEG Extension (optional) 


The right solution for frame-accurate Digital Video Editing, video 
integration in professional presentations, animation recording, mult 
media applications and "edutainment" (Interactive Games, VideoCl 
MPEGI-Video). 



Circle 248 on Inquiry Card (RESELLERS: 249). 


Ilk 

The Art of Digital Vid 


USA: FAST Electronic US Inc. 393 Vintage Park Drive, Ste.140 Foster City. CA 94404 Tel. (800) 684-MOVIE 
International: FAST Multimedia AG • P.O. Box 200 719 • D 80007 Munich, Germany • Tel.: ++49-89-50206-0 Fax: ++49-89-50206-199 

CompuServe: GO FAST 















SALVATORE SALAMONE 


C onnecting to the office 
from remote locations is 
certainly easier than it 
used to he—many hotels 
catering to business travelers have added 
da (a ports to the phones in their guest 
looms, and most airport terminals have 
public phones with modular jacks. But 
there are still numerous occasions when 
a wired modem connection is impracti¬ 
cal or impossible: if you’re visiting a 
client’s office that has a digital PBX, 
for example, or if you spend much of 
your workday in a vehicle. 

Mobile workers who have experi¬ 
enced the liberation of cellular phones are now demanding 
the same freedom for their digital communications. The 
most common need for a wireless link between a mobile 
worker and the office is to exchange E-mail. But many 
companies would also like to use wireless networks to 
connect outbound employees with corporate data and 
applications stored on the network servers, minicomputers, 
and mainframes in the home office. 

The expansion of wireless communications from E-mail 
anil fax to remote data access will take some time. One 
study estimates that by the year 2(KK) about 25 percent of 
cellular data users will still be using wireless connectivity 
only for personal communications (E-mail and faxing). 
The rest of the market for cellular data services will be 
split among several distinct types of users (see the figure 
‘The Changing Mobile Market” on page 108). 

For example, service technicians need access to techni¬ 
cal documentation or warranty information at customer 
sites. Delivery and inventory workers need to transmit 
information gathered about packages or products. And 
then there are the professionals who require a full mobile 
office that provides access to remote applications, data, 
and personal communication services. 

The companies that are trying to address this market 
face a number of obstacles (see the text box, “Wireless 
Applications Stumbling Blocks,” on page 108). Perhaps the 
most serious problem is that low-bandwidth connections 
still plague wide-area wireless communications. In many 
areas, wireless networks are limited to data transfer rates of 
only 4.8 Kbps, whieh is much slower than the 14.4- or 
28.8-Kbps connections now taken for granted with wired 
modems and analog phone lines. Wireless WANs look 
even worse when compared to wireless LANs, which typ¬ 
ically deliver transfer rates of I to 2 Mbps. 



Many obstacles still 
hinder wireless 
communications, but 
expanded service 
offerings and new 
development tools 
are helping 


Even if you’re will¬ 
ing to settle for low 
throughput rates, there 
are still vast areas of the 
country (albeit mostly 
rural) that aren’t cov¬ 
ered by wireless ser¬ 
vices at all. 

Another problem is 
the lack of standards. 

Businesses are often 
dismayed to discover 
they must use different 
wireless modems and develop multiple versions of the 
same remote-access software just to access all the different 
wireless services. 

To compound this difficulty, some enterprises must 
develop their wireless applications to run on a wide variety 
of mobile platforms—everything from PDAs (personal 
digital assistants) with limited memory and processing 
power to Pentium-based laptops that rival high-end desktop 
systems. And as mentioned before, those mobile devices ;ire 
increasingly expected to handle a lot more than just E-mail. 

All these issues have kept most organizations from 
deploying wireless applications in any broad manner. Two 
notable exceptions are United Parcel Service and Federal 
Express, which use special wireless software and thousands 
of mobile computers to track all their packages in transit. 

Fortunately, some recent developments should make it 
easier to create and deploy wireless applications. Wireless 
network providers are boosting their maximum through¬ 
put rates, new standards are coming with digital cellular 
networks, and there is a growing number of middleware 
products that should ease the chore of developing wireless 
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applications or adapting existing applica¬ 
tions to wireless use. 


Improved Services 

Wireless services are available in virtually 
every major city in the U.S.—about 90 per¬ 
cent of major metropolitan locations have 
coverage, according to industry sources. 
And some kind of wireless service is avail¬ 
able in about 30 to 40 percent of the rest of 
the country. All together, about 80 percent 
of the U.S. population can get access to 
wireless networking. 

Currently there are four major wireless 
choices: 

• The existing cellular phone network 
is the most familiar method, because all 
you have to do is connect an analog mo¬ 
dem to a cellular phone jack. 

• CDPD (cellular digital packet data) is 
offered by the large telecommunications 
service providers, including AT&T, Bell 
Atlantic Mobile Systems, Nyncx. (iTE, 
Southwestern Bell, McCaw Cellular, and 
Sprint. 

• RAM Mobile Data is a service of Bell¬ 
South Mobile Systems and RAM Broad¬ 
casting. 

• Ardis is a joint venture of Motorola 
and DBM. 

The two leading providers, Ardis and 
RAM Mobile Data, are constantly ex¬ 
panding their coverage into new sections of 
the country. That trend is likely to accel¬ 
erate, thanks to increased competition from 
( DPI) networks. 

Less than a dozen cities had CDPD ser¬ 
vice by the end of 1994. But in January, 
the CDPD Forum announced that 20 addi¬ 
tional cities—including New York, St. 
Louis, Dallas, and San Diego—would have 
commercial CDPD service by April. Car¬ 
riers are expected to announce commercial 
CDPD services for the top 50 metropoli¬ 
tan areas during the first half of this year. 

Despite this progress, CDPD still has 
quite a bit of catching up to do. Ardis—a 
two-way, store-and-forward, packet-based 
wireless network—is available in every 
state now and reach- 


mobile workers need to 
roam. Wireless data services 
are springing up from the 
cores of metropolitan areas 
and expanding outward, 
much in the way cellu¬ 
lar phone networks be¬ 
gan to spread. This is a 
logical way for services 
to grow, but it may not 
fit the needs of organi¬ 
zations that wish to pro¬ 
vide their mobile workers ^ 
with access to corporate re¬ 
sources from far-flung locations. 

For instance, it’s not hard to imagine a 
field service technician at a customer site 
in a rural area who needs access to tech¬ 
nical documentation stored on the LAN 
back at the office. This is an excellent 
application for wireless communications, 
but before a company can rely on it, wire¬ 
less data services must be deployed across 
broad regions of the country. 


The Changing Mobile Market 



By the year 2000, mobile 
workers will enjoy much more 
access to remote data and 
applications. That's in 
contrast to today's mobile 
market, in which wireless 
communications are primarily 
used for E-mail. 


Source: McLaughlin & 
Associates (Chicago) 


es more than 80 per¬ 
cent of the U.S. pop¬ 
ulation. 

However, don't 
get caught in a num¬ 
bers game. Though 
the established ser¬ 
vice providers offer 
more extensive cov¬ 
erage, they may not 
cover the geograph¬ 
ical regions in which 
your organization's 


Wireless Applications Stumbling Blocks 


Breaking the Speed Barrier 

Another challenge for the wireless data in¬ 
dustry is to overcome the traditionally low 
bandwidths of wide-area communications. 
Early users had to accept 4.8-Kbps con¬ 
nections, which seemed frustratingly slow 
compared to wired modems. Ardis now 
offers speeds of 19.2 Kbps in most large 
cities, though smaller cities are still limited 
to 4.8 Kbps. CDPD services and RAM Mo¬ 
bile Data also operate at 19.2 Kbps. 

Some service providers hope to carve 
out a niche market for higher-speed wire¬ 
less services. For example, Metricom plans 
to introduce a 1(H)-Kbps wireless service 
in five U.S. cities (Atlanta, Boston, Chica¬ 
go, Seattle, and Washington, D.C.) by the 
end of this year. Metricom already offers a 
77-Kbps service in parts of Silicon Valley. 

Most users want the highest speed avail¬ 
able when connecting from the field. When 
two wired modems or fax machines estab¬ 
lish a link over an analog phone line, they 
automatically negotiate the fastest com¬ 
mon speed they can 


Wireless networks must support 
increasingly complex applications 


Low throughput rates 


Support for a wide variety of mobile 
platforms 


Sen/ice not ubiquitous 
Lack of standardization 


support. After the 
link is negotiated, 
away you go. Ideal¬ 
ly, wireless connec¬ 
tions would work 
the same way. If 
Metricom's 77-Kbps 
service were avail¬ 
able, your wireless 
device might choose 
that. If not, maybe it 
would route your 
connection through 


a CDPD link at 19.2 Kbps 
And if you're in a small 
town and neither service is 
available, perhaps it would fall 
back on the 4.8-Kbps Ardis network 
Unless you've got a trunkload of wi 
less modems, however, your chances ol 
accomplishing such a feat are small. Eacl 
type of wireless service requires a differei 
type of modem. Even though all the maj 
wireless networks—including ArdisJ 
CDPD, and RAM Mobile Data—operate in 
adjacent parts of the 800-MHz to900-M 
frequency bands, they each use differei 
modulation and transmission methods. T\i 
means users must have a different propri¬ 
etary modem to tap into each service. 

And that was no joke about a trunk¬ 
load of modems. Until recently, wirele: 
modems were about the size of a brick, 
Carrying several of them wouldn't be pm 
tical for most people. 

In March, the first PCMCIA wirele 
modems were introduced at the Mobile '9: 
show in San Jose, California. Both IBM 
and Motorola exhibited radio modems in 
the form of PCMCIA Type III cards. IBM 
also announced a modem that supports be 
CDPD and circuit-switched cellular ser¬ 
vice in a single device, providing mobili 
users with access to two wireless option 
However, it's still a far cry from the level ol 
standardization that lets you connect an; 
wired modem to any nuxlular phone jacl 
and place a call over any local or long-di: 
tance telephone network. 

There is, at least, some movement 
toward standardized command sets am 
common APIs for wireless modems. Th( 
PCCA (Portable Computer and Commi 
mentions Association) has defined a set of 
cwicnsions to the traditional TIA-6Q2 Alf 
(Hayes) modem commands. Any wirele: 
modem, regardless of the service to whicl 
it's connected, can use these extensions. 

In addition, the PCCA and the 
WINSock Forum are developing wireless 
extensions for the two most common net¬ 
work adapter drivers: NDIS (Networl 
Driver Interface Specification) and ODI 
(Open Data-Link Interface). Their goal is 
to specify common APIs that will make it 
easier to run LAN-based applications ovi 
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No Other Client/Server Tool Manages 
Business Change and Complexity Like Magic 



Integrating the Future 



Managing the Present 



PH 


Leveraging the Past 


The development path you choose determines your company’s success. 
With business practices changing and business environments being 
reengineered, you need client ml server application development that 
stands the test of time. And that can only mean Magic. Magic leverages 
your legacy IT resources to provide an economical migration path to 
client/server. It manages your present development needs with an 
innovative programming paradigm that ensures extremely rapid 
application delivery and easy maintenance. And Magic integrates the 
future with fully scalable open architecture that takes applications from 
tactical to strategic - incorporating new platforms, DBMSs, multiple 
client/server models and application partitioning scenarios. 


The secret of Magic's success is the Magic Engine, an advanced 
repository of sophisticated application functionality. Driven by a 
high level, table-driven interface, the Magic Engine lets the 
developer concentrate on business rules and logic instead of 
low-level repetitive tasks. 


Isn't it time you put Magic 
to work for your business? 
Eor more information 
and to attend a free 
Magic seminar, call: 


1 - 800 - 345-6244 
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U S. fct (714) 250-1718. far; (714) 250-7404 U.K Tet (0344) 303-045, Fax: (0344) 303-024 France let (I) 4773-9090, Fax: (I) 4776-4436 The Netherlands Tel: 3405-71888, Fax: 3405-71766 
Germany Tel: (897) 4120-135. Fax: (897) 4120-102 International Tel: (972-3) 538-9292. Fax: (972-3) 538-9333 Argentina Tel and Fax: (I) 342-7258 
Australia Tet (2) 389-3555, Fax: (2) 387-7110 Belgium Tel: (3) 281-2111. Fax: (3) 281-3211 Brazil Tet (II) 285-3322, Fax: (II) 285-0507 Bulgaria Tel (2) 726044, Fax: (2) 738363 
Chile Tet (2) 695-6600, Fax: (2) 697-2037 China Tel 831-7722, Fax: 831-2543 Czechia Tet (2) 476-5887, Fax (2) 476-5877 Greece Tel: (31) 278-236, Fax: (31) 262-220 
Honduras Tel and Fax: (32) 0652 Hong Kong Tet 774-3318, Fax: 785-0542 Hungary Tet (I) 165-3325, Fax: (!) 166-9189 India Tel: (212) 668-977, Fax: (212) 664-813 
Indonesia Tel: (21) 386-0841. Fax:(21) 345-8138 Italy lei:(39) 49 870 0366, Fax:(39) 49 870 0272 Japan Tel (480) 727-613. Fax: (480) 727-6 1 7 Korea Tet(2) 557-091 l,Fax:(2) 5 57-0425 
New Zealand Tel: (9) 309-3156, Fax: (9) 309-3195 Panama Tel: 637-652, Fax: 638-896 Peru Tel and Fax: 54-25-35-23 Philippines Tel: 810-7596, Fax: 815-3752 
Poland Tet (48) 53-804, Fax: (48) 52-776 Singapore Tel: 472-7600, Fax: 472-7500 Slovakia Tel: (7) 331-667, Fax: (7) 335-124 South Africa Tel: (I I ) 313-5180, Fax: (I I ) 3135124 
Sweden (40) 424-790, Fax: (40)420-226 Switzerland Tel: (39) 231-100, Fax: (39) 231-383 Taiwan Tet (2) 917-5080, Fax: (2) 917-0248 Thailand Tet (2) 223-1371, Fax: (2) 224-3857 
Turkey Tel: (I) 269 0923, Fax: ( I ) 280 7624 Uruguay Tel: (2) 920-262, Fax: (2) 921-116 Venezuela Tel: (2) 661-3169, Fax: (2) 661-5631 


Circle 517 on Inquiry Card. 








Special Report 


Mobile Computing 


e 

!■ 

L 

0 

* 

0 

L 

4) 

£ 


Mb 

Lincolnshire, IL 
(708) 913-1215 
fax: (708) 9134700 

CE Software Inc. 

West Des Moines, IA 
(515) 2211801 
fax: (515) 2211806 
E-mail: 

cesof tware#mc imail. com 

ConnectSoft 

Bellevue. WA 
(800) 234 9497 
(206) 827 6467 
fax: (206) 822-9095 

GTE Tefecoomiunications 

Atlanta, GA 
(404) 391-8000 


IBM 

Armonk, NY 
(800) 426-3333 
(914) 765-1900 

Metricom, Inc. 

Los Gatos, CA 
(800) 556 6123 
(408) 399-8200 

Motorola, Inc. 

Wireless Data Group 
Schaumburg, IL 
(800) 233-0877 
(708) 576-1600 
fax: (708) 5760710 

Oracle 

Redwood Shores, CA 
(800) 6330596 
(415) 506-7000 
fax: (415) 506-7200 


Racotek,Inc. 

Minneapolis. MN 
(612) 832-9800 
fax: (612) 832-9383 

RadioMail Corp. 

San Mateo, CA 
(415) 2867800 
fax: (415) 2867801 
E-mail: info<£radiomail.net 

RAM Mobile Data 

Woodbridge, NJ 
(908) 602-5500 


Xcetlnet 

Atlanta, GA 
(800) 322-3366 
(404) 804 8100 
fax: (404) 804-8102 


wireless networks. 

Wireless applications would be net¬ 
work-independent, so users could link their 
computers to any network. A single user 
could have access to several networks, or 
multiple users in different locations could 
have access to whatever services are avail¬ 
able in their regions. In all cases, the same 
access methods would be used for any par¬ 
ticular application. 


Tightening Integration 

Several vendors—including Motorola, CE 
Software, Oracle , Racotek, and Xcellnet— 
tire concentrating on middleware that more 
tightly integrates existing applications with 
wireless networks. Their goal is to mini¬ 
mize the liability of restricted bandwidth. 

For example, Oracle in Motion is a net¬ 
work-independent Ux>l that lets a company 
develop Windows-based wireless appli¬ 


cations. It uses agents to reduce the back-1 
and-forth packet traffic that is common I 
with 1 .AN-based client/server software. In 
this case, Oracle in Motion uses an agent 
on the LAN to query a host. 

Some of this middleware makes existinj 
Windows applications compatible with 
wireless networks. For example. Radio 
Mail Connection for Windows—devel 
oped by RadioMail and ConnectSoft-] 
provides mobile messaging capabilities; 
for Windows users. It’s actually a wire 
less version of ConnectSoft’s E-Mail Con 
nection. With help from products like this 
companies don’t necessarily have to 
develop new wireless applications Iron 
scratch. Many existing applications cat 
be used with little or no modification. 

Thanks to new middleware, standard 
ized command sets, common APIs, 
expanded geographical coverage, andt 
improved transfer rates, the move to wire 
less WANs should be a much more man 
ageable task. ■ 


Salvatore Salamone is a BYTE news edito 
based in Manhattan. You can reach him oi 
the Internet or III.X at ssalamoneWbix.com 


a small (decc of big news for everyone who 
computes away from the office. 

Perm! the maximum mobile storage 
device, bos arrived. 

Notv. if that doesn 't make your eyes bug 


never a problem. Because now you can take etvry- 
hg - files, applications, utilities, presen - 
ions and more right along with you. 
Pereos neighs less than ten ounces, 

»to any parallel (Kiri on atiy PC rutis 



Which wmkfvwj 

out, thenyou batent united at borne, at a ^ for months on a pair of standard AA batteries 

atofcfftorf 
(Hint: the car- 
trkiRc is fur more 
reliable) 


hotel, or at 30,000 foet, only to discot er the ^ “"d stores the etfuivaleni of 868 floppies on a 

data you need is back at the office. ^ b ^ ” cartridge the size of a postage skimp. 

ratable) 

With Perm, hat ing all the right stuff right notv is It also comes complete uitb pouerfid data manage 


merit software that locates and synchronies your 
files and makes Ixickup a breeze. 
i^lii!i?iHW!fcV#^ Well explain how big/) speed 
data trunfor makes Pereas the bandy way to mote 
filesfrom desktof) to desktop no network required. 

DATASONIX 
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A Gigabyte of Data in the Palm of Your Hand. 
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NelPak Pro lor DOS 

£135 

PDQComm 

£65 

OmckComm 

£129 

OxckNel 

£79 

RS232 1 dir ary 

£130 

db/Lib Prol 3 0 

£195 

Vli/biAM MH 

£150 

Graphics OxckSc/een 

£105 

( Waj>I ik:s Wrxksliof > 

£105 

(W.iphPak Pro 

£99 

Compression Hus 

£79 

ComprossKxi Wtxkslxij) 

£110 

POO 

£110 

Printer Hus 

£130 

ProBas 7 1 

£210 

QuickPak Hof 4 19 

£145 

OviK’Jd^ik Scienlilic 3 0 

£105 

QuickScreon 4 0 

£105 


Asyncfi Pro for Win £ 135 

COMM DRV/LIB £140 

Grconloal Cornm« ♦ £ 180 

GroorVoaf CommLib F*ro £365 

Borland DabilKiso Engmo 2.0 £205 

ciKkrikcu* ?> i C2B9 

CxxJoSorver 5.1 £920 

CXBaso Pro £500 

DataBoss kx Windows £410 

DakiDirocI Dovoiopor 's Tootul £450 

DMaTabie 2.5 £145 

DBTools h+ ♦ lor OOBC £340 

Groonloaf Dalatxiso Lilxary 4 0 £ 180 
Integra VDB/C ♦ ♦. Desktop £209 

. I . it mis kx Wwi (IYo) £395 

POETSDK2I £360 

RaMTVi I Xitahaiu! M.xuk)<x £380 

SpreatWBX.i £175 

Voiocis £340 

Cliarlxig Tools kx Win £245 

Essential Chjxt kx Win £320 

GraptuC/Win 7.0 £360 

Graphics Server 4 0 £245 

IToal Txno Graphics Tools £480 

Accusofl Imago Lib/Wxi 5.0 £670 

Ad Oculos (Imago Aivilysis) 2 0 £325 
lrn.KjoM.in £399 

l EADTOOLS Prol 4 0 £675 

PCX Tootut kx Wirxlows £ 155 

Borkiixl Visual Solutions Pack £59 
Control PakHte 2 0 £135 

Crushed Win Dt L w/Sourco £235 

Diamond Tootut £310 

Grrxxileaf Aicixvoi it> £210 

I U Mp/Vjont £420 

Ki’Wxu» £600 

Lapnck h+ + w/sourco £675 

M 4 £660 

Math h+ ♦ 4 1 £340 

Money h+« £340 

MS Visual Control Pack £69 


PKWare Data Comp Lib lor Win 
ProtoGon + 

RWCanvas.h++ 

SafoWm 3.0 

SOMot)f .*cts Dev Tooted 

ICOMP/Miilli Malkxrn 

TG CAD Prol 5 0 

Tools h++ 6.0 

Visual Par so 4 4 

WinM;iker Pro 60 

WinWKkjets 4 4 

Zinc 4 0 lor WxkIows A NT 


£175 

£190 

£340 

£190 

£220 

£105 

£795 

£340 

£289 

£725 

£240 

£506 


DATABASE R CIJENT/SER VER 

Clarion kx WukIows 

£450 

Data! lex kx Wm 

£390 

Delphi Ckonl/Server 

£806 

Equinox 

£279 

kksilist lor Wm Ro.Kl/Wnte 

£106 

Microsolt Accoss 2 0 

£289 

Microsolt FoxPro Pro 2 6 

£360 

(fftase 5 0 kx Wvxkiws 

£280 

OtifoclView Desktop 

£190 

Openlnsight 2 01 

£345 

Par.Kfcix lor Wxi 5 0 

£280 

l*ower0uddor Desktop 4 0 

£469 

SOI Windows Corporate 

£2756 

SOI Wxidows Network 

£1835 

Sa Wxxkjws Slarkx 

£945 

SOt Windows Solo 

£105 

VisualAgo 

£1415 

VisualAgi* team 

£2815 

Watcom SOI kx Wxi 

£230 

Data Jrxictmn 5 kx Wxi 

£250 

(fcilaOroct ODBC Pack lor Wxi 

£320 

1 orcst A Trees lor Wxi Sid 

£615 

InloModoMor Desktop 

£355 

JEI/OOOC/SQE Inspector 

£475 

Mrxvuch kx Wxxiows 

£365 

Ouesl 

£500 

(^uost Refxxkx 

£255 

ReportSmdli SQL 2.5 

£185 
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The New Texas Instruments TravelMate™ 5000 


• 75 MHz Pentium processor • 'I)co Lithium ion battery packs • Serial infrared port • IOA" Active Matrix or 10.5" Dual 

Scan displays • 524 million bytes (=500MB) or 810 million bytes (= 772MB) Hard Disk Drives* • SMB RAM, expandable 

to 32MB • 2MB Video memory • Multimedia package: Built-in 16-bit sound, internal speaker & dual mode microphone DentiUPt 

I* ■ o c i » ■ 


VMJ 
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When the rush was on to introduce a notebook with a 
Pentium" processor, Texas Instruments decided to do what 
others thought couldn’t be done. 


We created a notebook that maximizes 


Pentium performance by integrate gfull PCI bus architecture 
in our TravelMate 5000. 

And for flexible connectivity, we designed a way to allow 
external access from the PCI bus to the latest peripherals. 

It was a challenge we addressed for two simple reasons: 
to give users true desktop Pentium perfor¬ 
mance for faster running software and expan¬ 
sion capabilities for investment protection. 

So now you have a notebook with smoother full-motion 
video and enhanced 3-1) graphics. In addition, we designed the 
TravelMate 5000 to take advantage of the “plug and play” capa¬ 
bilities of Windows 95“ when it becomes availab 1 " 




But our engineers didn’t stop there, Wf 

We added a second lithium ion battery without 
sacrificing size, weight or eliminating a floppy drive, 

In addition, wireless communication with other notebooks 
and desktops is very quick and easy with our integrated 
infrared capabilities. 

The Tl TravelMate 5000. For more information on what 
others thought you couldn’t do with a notebook, simply call 
1-800-TI-TEXAS (e-mail: 2ti@msg.ti.com). 

EXTENDING YOUR REACH” 



Instruments 


Warranty may vary from country to country Contact your local Tl office for details. Batteries and options 
are covered by a one year limited warranty. • Depending on mode! TravelMate ami “Extending Your Reach* 
are trademarks of Texas Instruments. Windows 95 is a registered trademark of Microsoft Corporation 
Pentium is a trademark and the Intel Inside logo is a registered trademark of Intel Corporation O 1995 Tl 
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MORE DISK SMCE. 

| IJninstall 

FROM THE PEOPlf WHO BROUGHT 



Have you ever tried to clean up your system? 

Then you know that removing all of the 
Windows 1 " apps, files and system components 
you don't want in order to make room lor the things 
you do want is next to impossible. 

Unless you have the right tool. 

With Quarterdeck's new CleanSweep-at your 
disposal, you can safely unclog your system and 
tree up megabytes of precious disk space with 
the greatest of ease. 

A DISK IS A TERRIBLE THING TO WASTE. 

So before you blow a bunch of money on a new 
drive, grab your mouse and ask CleanSweep to 
analyze a program for you. 

The long list of system files, 

DLLs, VxDS, Help tiles, .ini files, 
add-ons and other stuff that 
pops up on your screen will 
give you a pretty good idea 
of how much disk space you've been wasting. 

And since all those files are scattered all over 


your system, they're very hard to find. Which is 
why CleanSweep comes equipped with exclusive 
Helper Technology that understands the bizarre 
installation habits of popular Windows programs. 

TO DELETE. OR NOT TO DELETE. 

CleanSweep knows more than just where to look 
for the maximum number of files. It also knows 
what to do when it finds them. 

And what not to do. 

Since uninstalling the wrong file-say, a shared 
DLL-can disable other programs you use daily, 
CleanSweep uses SuperLinks to track files that 
are needed by multiple applications. 


perform trial runs to see how much disk space 
you’re about to gain. 

Which is just the sort of ingenious func¬ 
tionality you'd expect from Quarterdeck, the folks 
who brought memory management to millions ■ 
with the legendary QEMM.' 

LEAVE NO FILE UNTURNED. 

To really get the most out ol CleanSweep, you'IM 
want to use it to track down and delete duplicate 
backup, archive, help and bitmap files. 

Not to mention unneeded system compo¬ 
nents such as graphics drivers, fonts, wallpape 
system files and screen savers. 

But before you can do any of this, you’ll 
need to see your nearest reseller. 

Or call US at 800-354-3222 
Wherever you buy 
CleanSweep, if you're not 
thrilled, you can return it within 
30 days lor a full refund. No questions asked 
Don't worry. CleanSweep uninstalls itself. 



It also lets you view any file, confirm every 
action, undo anything you’ve done and even 


^^Quarterdeck 
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Special Report 


Mobile Computing 


Color to Go 



CHRIS CHIN NOCK 


o b i I e - c o m p u t e r 
screens are roughly 
midway through a 
transition from mono¬ 
chrome to color. Five years ago, color 
screens on laptops were quite rare; five 
years from now, they will be not only 
commonplace, but taken for granted. 

Monochrome displays might still be 
offered on the lowest-cnd laptops in 
the future, and palmtop devices will 
cling to monochrome displays for a 
while longer. But for the most part, col¬ 
or screens will soon be the accepted 
standard, just as they are on desktop 
systems. 

User demand for larger and brighter color displays seems 
relentless, and it poses great challenges for the designers 
who struggle to cram these screens into smaller and lighter 
mobile systems (which users also expect to run longer on 
i battery charge). Newer display technologies could prove 
lobe their salvation, but LCDs still have plenty of room for 
improvement and will continue to dominate the market 
lor the immediate future. As new display and materials 
technologies evolve, prices will drop, and innovative com¬ 
binations could lead to new categories of mobile-comput¬ 
ing products. 

LCD Is King 

Ibday’s LCDs are essentially valves that regulate the 
mnount of light emitted from an internal backlight. This 
light passes through several layers of polarizers, liquid 
i rystal materials, and color filters. A screen image is con¬ 
tinued by a grid of electrodes that determines how much 
light passes through each grid point, or pixel. 

AMLCDs (active-matrix LCDs) have a transistor at 
eilch pixel site, while PM LCDs (passive-matrix LCDs) 
don’t. These transistors provide better control over the 
light that passes through the grid, enabling more vivid col¬ 
ors and faster updates without ghosting. This is particular¬ 
ly important for multimedia applications that use motion 
video. (Sec the table “Comparing Today’s LCD Tech¬ 
nologies’’ on page 122.) 

Notebook computers represent a significant portion of 
the mobile-computing market, and both types of LCDs 
ne almost universal in these systems. Passive displays 
< ost less, of course, so they’re generally found in lower-end 
notebooks. Active displays are likely to cost about twice 
• i much as their passive counterparts for several years to 



Although some new 
display technologies 
for mobile computers 
are on the horizon, 
LCDs are likely to 
dominate for years 
to come 


come (see the figure 
“LCD Price Trends’’ 
on page 118). 

Up to now, the vast 
majority of AMLCDs 
have been manufac¬ 
tured in Japan. High- 
volume manufactur¬ 
ing capacity is rapidly 
expanding—not only 
in Japan, but also in 
Korea and Europe. 

(The U.S. has only a 

few low-volume factories.) This expansion in Asia and 
Europe is being encouraged by the maturity and stable de¬ 
mand of LCD technology. “Customers have finally realized 
that active-matrix displays can do the job,*’ says Dave 
Kuty, display project manager at Apple. “They have moved 
past the ‘needing improvement* phase to the ‘acceptable’ 
stage." 

Steve Depp, manager of home electronics and the sub¬ 
system technical and applications lab at IBM Research, 
agrees. “The development of AMLCDs is beginning to 
look like silicon’s. There’s a technology road map show¬ 
ing what levers you pull at what lime. That’s a sign of a rea¬ 
sonably robust technology.’’ 

With so much money and brainpower being invested 
in AMLCDs, suppliers expect to make progress in all as¬ 
pects of production: screen quality and size, power con¬ 
sumption. weight, and cost. 

“The primary emphasis this year will be to shift the 
10.4-inch VGA-resolution [640- by 480-pixcl | screens to 
SVGA 1800 by 600 pixels) and to add more bits of color,** 
says Joel Pollack, senior product marketing manager at 
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FEDS: WAIT A FEW YEARS 


FED (field emission display) technology is another emerging display technology 
that’s challenging LCDs. However, FEDs must demonstrate clear advantages over 
LCDs if they hope to gain wide market acceptance. Some developers believe the 
low power, wide viewing angles, and good image quality of FEDs will make them 
an attractive alternative. But others think the relentless advancement of LCDs may 
be too much to overcome. 

An FED is essentially a fiat CRT. But instead of using a single electron gun to 
scan a phosphor-coated screen, an FED has a grid of individually addressable elec¬ 
tron emitters on a fiat substrate. A second transparent substrate contains colored 
phosphors. Each emitter pixel is addressed with electrical signals that trigger the 
emission of electrons, which react with the phosphor screen to generate colored 
light. The ultimate goal is to produce a CRT-quality image in a fiat package that 
consumes little power. 

Several varieties of FEDs are now under development by different companies 
(see the box below). The most popular approach is to fabricate thousands or mil¬ 
lions of tiny cone-shaped structures that emit electrons when voltage is applied. 
Some FEDs add voltage grids that help focus the electrons and increase voltage 
levels. Developing the materials, architectures, and 
manufacturing expertise to fabricate these electron 
emitters is one of the major challenges facing FED 
developers. 

The advantage of using higher voltages is that it 
will let FEDs work with existing CRT phosphors. 

Lower-voltage approaches rely on the development 
of new phosphors that can operate efficiently and 
with long lifetimes at reduced voltage levels. There 
have been several recent advances in this area. 

The discovery a few years ago that certain types 
of diamond films are excellent electron emitters is 
also helping to fuel FED development. Researchers 
arc looking for ways to improve the quality of these 
films and make them easier to manufacture. 

Several companies are expected to demonstrate 
prototype FEDs this year, but that doesn’t mean 
mass production is imminent. As IBM’s Steve 
Depp points out, “From our experience in the 
AMLCD [active-matrix LCD| area, once good pro¬ 
totypes are demonstrated, it’s about 2'/ years before 
they show up as actual products in quantity. It takes 
time to build a factory and establish other aspects of 
the infrastructure. Consequently, I think we’re talk¬ 
ing about mid-1997 before we see FEDs in any rea¬ 
sonable volume.” 


FED Developers 


Canon 

Tokyo, Japan, and Lake 
Success, NY 

Coloray 

Fremont, CA 

FED Corp. 

Hopewell Junction, NY 

Futaba 

Chiba City. Japan, and 
Plymouth, Ml 

Micron Display Technologies 

Boise. ID 

Pixel International 

Rousset, France 

Raytheon 

Quincy, MA 

SI Diamond Technology 

Houston, TX 

Silicon Video 

Cupertino. CA 

Texas Instruments 

Dallas. TX 


Sharp Electronics. “We are also talking 
about offering an 11.3-inch-diagonal dis¬ 
play toward the end of the year.” 

There are many technical challenges in¬ 
volved in improving AMLCDs. For ex¬ 
ample, to pack more pixels into the same 
area, manufacturers arc reducing the size of 
the transistors and line widths and arc mov¬ 
ing toward self-aligning photolithograph¬ 
ic techniques. They are also developing 
improved fabrication processes and bet¬ 
ter test and repair procedures. 

Many manufacturers are now on their 
third generation of fabrication equipment. 


The latest equipment reduces the number 
of steps required in the manufacturing pro¬ 
cess, resulting in faster, cleaner, and more 
uniform processing. The latest equipment 
can also process larger glass substrates. 
This permits more (or larger) displays to be 
processed on a single substrate. All these 
factors help to improve yields and reduce 
costs. 

At the same time, both weight and pow¬ 
er consumption are decreasing. “Today’s 
10.4-inch AMLCD is 11.5 mm thick, 
weighs 500 grams, and consumes 2.9 watts 
of power,” explains Pollack. “By next year. 


we intend to get that down to 8 mm thick 
weighing about 4(X) grams, and consumin 
less than 2 watts of power.” 

Many technical improvements arc driv 
ing this progress, including more efficien 
backlights, better optical light guides, ant 
more transmissive color filters. But tht 
best gains appear to come from shrinking 
the transistors. This allows more light t< 
pass through the LCD, so the screens cat 
be brighter and also use less power. “/ 
few years ago, I would have thought w< 
were getting to the point of diminishinj 
returns for A MIX’D, but I now see stead; 
progress being made throughout this yeai 
into next |year|,” says Pollack. 


The Future of Passive-Matrix 

As mentioned earlier, passive displays stil 
cost less and consume less power than a< 
live displays, so they’re expected to coi 
maud a considerable market share at th< 
lower end of the notebook market. The; 
will also dominate the market for low-o 
hand-held devices. But as AMLCDs ad 
vance rapidly along the priee/pcrformanc 
curve, manufacturers of PM LCDs wi 
have to match those gains to remain com 
petitive. Although they can take adva 
tage of many of the same advances in m 
ufacturing and materials as AMLCDs, th< 
manufacturing techniques for PM LCD 
are quite different. 

For example, PMLCD manufacture! 
must pay special attention to the thickne: 
of the cell gap through which liquid crys 
tal material flows, which is located be 
tween the two sheets of glass that form tht 
display. Preparing the glass surfaces fo 
this material is a particularly delicate pro 
cess because any small variations are clear 
ly visible on the screen. 

It has taken some time for the Japane: 
manufacturers to solve these difficult prol 
lems. But as they gain better control o 
their processes, new options become avail 
able. For instance, a technique known ai 
electrically controlled birefringence , o 
ECB, can produce a color PMLCD withe 
filters. If the cell gap is precisely con 
trolled, it’s possible to obtain various col 
ors by applying different voltages. Thi 
wasn’t feasible before, due to variation! 
in the thickness of the cell gap. 

“Now Japanese manufacturers arc rou 
tinely holding this thickness to 0.1 microi 
which is actually Hatter than the glass it< 
Self," says Apple’s Kuty. “While ECB U 
still in the research phase, if we can gel 
adequate speed and some color capabilit; 
this technology might make an excellen| 
ultra-low-power reflective display in a fe 


years. 
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Dafeproducts’ Typhoon 8 is the 
iiltiinate desktop printer. With 
•tunning, typeset-quality 1200 dpi 
icsplution, full-bleed II" x 17" 
imaging, Adobe 
I’oltScript® Level 2, 

I’Cl 5 and camera- 
uady faxing, the 
Typhoon 8 takes laser 
nripting to incredible 
ew heights. 


Leave your network printing 
problems behind. 

The Typhoon 8's patented Virtual 
Printer Technology (VPT IM ) 

handles multiple 
protocols and 
provides 
custom settings 
for up to 64 
users on your 
network! 




So get up to speed. 

At $5,199, we’ve broken the price 
barrier to the next level of 
printing. Call us today for the 
ultimate in printing performance. 

1 - 800 - 980-0374 

Ask for free print samples! 


ff3 Dataproducts 

Taking your printing needs by storm 


1995 Dataproducts Corporation. Dataproducts and Dataproducts with its associated logomark are registered trademarks 
and Typhoon and VPT are trademarks of Dataproducts Corp. PostScript is a registered trademark of Adobe Systems Inc. 
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Another challenge faced by mak¬ 
ers of passive displays is the limited 
number of addressable lines in the 
LCD grid. To overcome this, most 
manufacturers are adopting a dual¬ 
scan approach that adds a second set 
of drive electronics to the screen. 

Low contrast is yet another prob¬ 
lem. Some liquid crystal materials 
yield high contrast, but at the ex¬ 
pense of slower response. For ex¬ 
ample, rapid mouse movements 
cause the cursor to “submarine” 
temporarily disappear), and ghost 
images ruin the playback of motion 
video. 

New addressing schemes may be 
able It) solve these problems. For ex¬ 
ample, Motif, a joint venture of In 
Focus Systems and Motorola, will 
soon introduce passive displays that use 
a new technique called active addressing . 
This scheme updates the LCD rows semi¬ 
randomly under the control of a special 
ASIC. 

“Our first generation of products will 
carry a 30 percent to 35 percent price pre¬ 
mium over traditional passive-matrix dis¬ 
plays, but this buys you display perfor¬ 
mance that is near active-matrix levels,” 
says Motif vice president Kevin Cornelius. 


Motif has lined up an impressive array 
of strategic partners, including Asahi 
Glass/Optrex. Kyocera, Standish Indus¬ 
tries, and Tottori Sanyo. Together, they'll 
promote active addressing in the market¬ 
place. Motif will supply ASICs to its part¬ 
ners and receive display panels in return. 
All the involved parties can then combine 
the ASICs and panels to assemble their fi¬ 
nal products. (In late March, In Focus an¬ 


nounced that it would buy back almoi 
half of Motorola's shares in Motif and thai 
Motorola expected to sell its remainin' 
Motif shares. At press time, it was uncle 
what effect this would have on the rollout 
of Motif’s active-addressing technology 
Other novel addressing schemes ar 
likely to appear. Arithmos, a West C'oa 
semiconductor start-up. is reportedly wort 
ing on a passive-matrix technique calf 
“transform addressing.” In Japan, Asalj 
Glass is developing a method known 
MLS (multiline selection). Motif's Coi 
nelius says that MLS and active addressii 
are complementary technologies. “ Bol 

k schemes increase response time a 
contrast, but MLS does not hav 
^ a discrete gray-scale capability 
' which is necessary for displaying 
video images,” he notes. 

Another interesting addressing seller 
which is currently under development 
Positive Technologies, has been dubbe 
adaptive scanning by company preside! 
Robert Hotto. “In standard passive-mat 
addressing, each pixel is updated appro; 
imately 30 times per second, row by row, 
he explains. “But adaptive scanning 1110 
ities this update rate, customizing it f 
each row or group of rows. Higher-intei 
sity pixels, or pixels that are changinj 


Active-Matrix EL Displays 


Like FEDs (field emission displays), EL 
(electroluminescent) displays are emis¬ 
sive devices. Instead of modulating a 
backlight, as LCDs do, EL displays pro¬ 
duce their own light by applying voltage 
to a phosphor. The advantages of EL 
displays include their rugged construc¬ 
tion, ability to operate in an extended 
temperature range, and low power con¬ 
sumption. In addition, EL displays are 
the only ones that are completely sol¬ 
id-state. 

Working with a team that includes 
Kopin and the David Sarnoff Research 
Center, Planar America is currently de¬ 
veloping an AMEL (active-matrix elec¬ 
troluminescent) display. Each pixel site 
on this display has its own transistor, 
an approach that seeks to achieve the 
same advantages as Kopin*s single-crys¬ 
tal LCD process (see the main text for 
details about this process). All the drive 


electronics and pixel transistors are fab¬ 
ricated in a modified silicon foundry. 
Phosphors are then deposited directly 
onto these electronics. 

“AMEL fabrication requires only a sin¬ 
gle substrate,” explains Ron Khormaei 
of Planar America. “This elim¬ 
inates the assembly and 
alignment of two substrates, 
which is required for all other 
flat-panel technologies." 

AMELs may be well suited 
to HMDs (head-mounted dis¬ 
plays) and portable-comput¬ 
ing devices that require 
screens with low power con¬ 
sumption and extended operating-tem¬ 
perature ranges. That’s why the military 
is interested in this technology. In fact, 
the U.S. Army is making preparations 
to flight-test an AMEL-based HMD next 
winter. 


Development is still in its early stages, 
however, and moving from prototypes 
to volume manufacturing will take time 
and money. Planar recently received a 
$29 million contract to develop manu¬ 
facturing processes that will allow pilot 
production of AMEL screens. 
The company hopes to begin 
sampling monochrome VGA 
displays and 640 by 512- 
pixel color displays by next 
summer. 

Developing a bright and 
stable blue phosphor has 
long been an elusive goal for 
Planar. However, the com¬ 
pany recently announced a breakthrough 
in this area. While the first samples are 
targeted primarily for high-performance 
military devices, Planar is also eyeing 
opportunities for HMDs and other ap¬ 
plications. 


EL Display Advantages 


• rugged construction 

• ability to operate 
in an extended 
temperature range 

• low power 
consumption 

• only completely 
solid-state displays 


J.3.8 ItY I K JUNIi l‘W.5 
















Pentium 1 

■ processor 


Now available 
in a notebook. 



Pentium* 


Power and portability are no longer mutually exelusive. Now you can have both with an Intel 
Pentium* processor-based notebook. In fact, all of today’s most demanding desktop software 
including office suites, multimedia and 3-D graphics, now runs just as great on your notebook. 


iny 


O IW5 Intel Corporation. Kx more information on the Intel IVntiutn process** family contact Intel on the Internet at http://www.intel.com/pnKVpenliunV 










It’s A Classic Combination 


Dad always said to look for superior quality at the best 
value. Like the classic car he handed down to you, your new 
Gateway 2(XXf’ P5-100 Best Buy is custom built with hardware 
meant to last. You'd he hard pressed to find a better combination 
of quality, performance and features at such an incredible value. 

Gateway’s P5-I00 Best Buy couples its fast l(X)MHz Intel 
Pentium processor with SMB RAM, giving you a solid PC 
performance. Built with the future in mind, the substantial IGB 
hard drive provides vast storage space. Sure Dad probably 
wouldn’t have used "proactive design" to describe a product that 
would serve his needs down the road, but it was something he 
understood. 


Built today for tomorrow’s technology, this power-packed PC 
features the revved-up performance of a 4X CD-ROM drive, 
providing you with true full-screen, full-motion video. The 15- 
inch Vivilron monitor is based on Sony* Trinitron* technology and 
combined with a 64-bit, 2MB PCI graphics accelerator, it’ll give 
you a screen display with crisp, clean images and vivid color. 

The P5-100 Best Buy comes standard with Microsoft Office 
Professional 4.3 which includes Word 6.0, Excel 5.0. PowerPoint* 
4.0 presentation program, and Access* 2.0 database, along with 
MS-DOS 6.22 and Windows’” for Workgroups 3.11. 

Gateway 2(XX) can build a computer system to meet your 
specific requirements at unbeatable prices. While AM/FM radio 


O IW Gale wav 2000. Inc Gateway 2000. Anykey, Mack and white spot design. TT logo and ” You've got a (fiend in the business" slogan arc registered trademarks. and Vivitnm h a trademark of Gateway 2000. Inc The Intel limdr htfit. Intel ami IVntt 
iwulucl names are trademarks or registered trademarks of their respective companies Monitors’ diagonal measurements indicate the si« of the cathode ray lahe All prices and configurations are snhycct to change without notice or oMigalioa Prices do nut 
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I and fuel injection aren’t customization options available from 
Gateway, an installed network card, 4X threc-CD changer, multi- 
I media kit and many other PC peripherals are. And the seven-bay 
desktop case can be easily modified with additional drives or 
peripherals. 

Yes, Dad could’ve bought a standard sedan in 1957, but this 
haby was a real steal and loaded with options. He’d be proud that 
| you demand the same from your PC. You know it’s a classic piece 
of machinery, and priced at just $2,499, the Gateway 2000 P5-100 
Best Buy is the only logical choice. 

Call Gateway today and ask about the incomparable values on 
all our PC models. 


P5-100 BEST BUY 


■ Intel" 100MHz Pentium'* 1 
Processor 

■ 8MB RAM 

■ 256 K Cache 

■ IGB l()ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ 64-Bit PCI Graphics Accelerator 
with 2MB DRAM 

■ 4X CD-ROM Drive 

■ 3.5" Diskette Drive 


■ 15" Vivitron'" Color Monitor 

■ 7-Bay Desktop Case 

■ Any Key* Keyboard & MS 
Mouse 2.0 

■ Microsoft* Office Professional 
4.3, Bookshelf” and Money 3.0 

■ MS-DOS* 6.22 & WIAV3.il 

■ 3-Year Limited Parts Warranty 

$2499 




Gatew\y2ooo 


“Yim ’vr got a friend in the business. "• 


800 - 846-2058 

I i»<' i nfcmaitt of nr^nlcTcil tracknuflx of Intel (‘ofpmlMM. Tr.wtro. is a rcg.ucml trade**! o( Scy Cofjor*** All other brands*! 610 Gateway DllVC • P.O. BOX 2000 • N. SlOUX CilV, SD 57049-2000 

I Phone 605-232-2000-TDD 800-846-1778* Fax 605-232-2023 
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rapidly—due to fast motion, for exam¬ 
ple—are updated more frequently than 
slow-moving or static areas. This smart¬ 
addressing method essentially optimizes 
the pixel-update rate to conform to the 
type of imagery being displayed.” 

Adaptive scanning works for both pas¬ 
sive- and active-matrix LCDs. Positive 
Technologies is working on ways to use 
the technique in automotive displays as 
well as in hand-held computing devices 
for package-delivery services. 

Additional advancements may come 
from experiments with new kinds of ma¬ 
terials, such as guest-host liquid crystals. 
With these, dye is added to the liquid crys¬ 
tal to increase contrast. Some of these dis¬ 
plays dramatically boost the brightness of 
the screen without the use of polarizers. 
When used in a passive-reflective mode, 
they consume little power, sometimes in 
the range of 50 milliwatts. Guest-host liq¬ 
uid crystals work with both active- and 
passive-matrix displays. 

Ferroelectric LCDs have been under de¬ 
velopment for a long time, especially at 
Canon. However, product introductions 
have been delayed for more than 10 years 
because of persistent problems with man¬ 
ufacturing and the mechanical instability of 
the liquid crystal material. Although pro¬ 
totypes are once again expected to appear 
this year, they face a skeptical audience. 

“Ferroelectric LCDs require different 
driving electronics,” says Apple’s Kuty. 
“You just can't replace an active-matrix 
|display | with them. Unless they have 
some real advantage over active-matrix, 
people will be reluctant to invest the en¬ 
gineering time in them.” 

Emerging Markets 

Today, the vast majority of mobile-com¬ 
puting devices are notebook computers, 
along with personal organizers and a few 
thousand PDAs (personal digital assis¬ 
tants). The market is likely to expand in 
coining years as new technologies enable 
the production of high-resolution displays 


that measure 3 
inches (diagonal) 
or less. These dis¬ 
plays will be the 
visual interfaces 
for communica¬ 
tions devices de¬ 
signed to be car¬ 
ried around or even 
worn on the body. 

This market is just 
now emerging and 
could become quite 
significant in Five 
years. 

For example, 

HMDs (head-mount- 
ed displays) are be¬ 
ing touted as a new 
kind of interface 
for some types of 
portable computers. These aren’t the full- 
immersion goggles associated with virtu¬ 
al-reality systems, but rather a single eye¬ 
piece that obscures only part of the user’s 
field of vision. While these systems can 
he used for traditional applications, such as 
spreadsheets and word processors, new 
uses include the display of such things as 
technical manuals, blueprints, exploded 
diagrams, and even video clips that show 
how to, say, repair complex machinery 
(see the photo). 

When HMDs are linked to voice-acti¬ 
vated computers worn on the body, the 
result is a system that gives workers hands¬ 
free access to volumes of information from 
almost anywhere. For instance, a heli¬ 
copter-repair technician equipped with an 
HMD wouldn't have to lug a heavy tech¬ 
nical manual to the top of an aircraft to 
work on the rotor blade. Technicians work¬ 
ing in cramped quarters could view sehe- 
matics right on the repair scene, possibly 
even getting advice from a supervisor mon¬ 
itoring the situation through a small video 
camera and a wireless communications 
link. Factory workers could view a virtual 
template that helps them assemble com- 



Small, high-resolution LCDs will enable a new class 
of head-mounted displays that give hands-free 
access to volumes of technical data. 


plex componentsl 
CPS I and Inter Vi j 
sion are among i he 
companies develf 
oping systems for 
these types of ap-J 
plications. 

New kinds on 
projection device! 
are coming, toof 
There’s already a 
clear shift under 
way from CRTs to 
LCDs for projeef 
tion panels. Mosl 
of today’s projec| 
tion devices arts 
merely peripheral! 
for laptop or desk| 
top computers, hue 
a few are starting 
to acquire some computing capabilities of 
their own. For example. In Focus System! 
already offers a projector with a built-in 
floppy drive that doesn't have to be tethfl 
ered to a computer to show a presentation! 

Communications devices will benefit 
from improved display technologies as 
well. Portable phones will probably intej 
grate small displays and enough computinj 
power to enable the user to view E-nia| 
messages, news bulletins, and other infoi 
mat ion. 

The first device to explore this territoi 
is the Simon, which was introduced la: 
year by BellSouth Cellular and designed b] 
IBM. The Simon is a combination cellula 
phone/PDA that includes an x86-comp; 
ible CPU, a fax modem, a PCMCIA Ty 
II IK" Card slot, 11 built-in programs, anl 
a 4!4- by 114-inch touch-sensitive L< 
screen. Better displays will almost ce 
tainly lead to more hybrid devices like thi 
Simon. 

New Types of LCDs 

By experimenting with different types of 
silicon, manufacturers are now producing 
new LCDs that have greater resolution tha 
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COMPARING TODAY S LCD TECHNOLOGIES 


DISPLAY TYPE 


COLOR QUALITY 


VIDEO RESPONSE 


CONTRAST 


Active-matrix 

oooo 

OOOO 

OOOO 

High 

00/0000 

Passive-matrix 

oo 

o 

oo 

Low 

00/0000 

Active-addressing 

ooo 

ooo 

ooo 

Moderate 

oo 

Key: Excellent O O O O 

Vory Good OOO 

Good O O Poor O 
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Now, Ecel Systems arc launching cost-effective and high-performance Notebooks. They are designed in 
accordance to customer’s needs: Slim, light, and powerful. 


Standard configurations 


* CPU 

* Memory 

* FDD 

* HDD 

* Display 

* Interface 


* Dimension 

* Weight 


POWERiser-6500 SERIES 

i486SX-25, upgradeable to i486DX-33, i486DX2-50, i486DX2-66 
4/8/20 MB Optional 
1 x 3.5*, 1.44 MB FDD 

120/240MB Optional, with Local Bus IDE Controller 

Mono/STN Color/Dual STN Color/TFT Color LCD Local Bus VGA 

1 S/1 P/Ext. CRT & Keyboard ports 

Built-in Trackball 

IPM Chip Built-in 

Two PCMCIA 1C Memory Card Connector 

AT Bus I/O for Docking Station (w/4xlSA 16-bit slots, SCSI controller) 
280(W) x 220(D) x 49(H) MM 
3.0 Kgs or 6.6 Lbs (with Battery) 



"the Intel Inside Loqo o 
trademark ot Intel Corporation " 





ECEL SYSTEMS CORF. 

8F-3, NO. 27. LANE 135 SEC. I, 
FU HS1NO s. Rl)., 

I Al»»l I. TAIWAN. R.O.C 
TEL: 886-2-752-6670 
FAX: 886-2-772-3407 
TLX: 13323 GOODFOLD 


DIGICOM EUROPE B.V. 

WAGHNMAKFIRSIRAAT 7 2984 BD 
RIDDERKHRK THE NETHERLANDS 
(HOLLAND) 

TEL:31 -1804-11888 
FAX:3I-1804-19815 


AMERICAN DIGICOM CORP. 

1233 MID AS WAY SUNNYVAI I 
CA 94086. U.S.A. 

TEL: 408-245-1580 
FAX: 408-245-1584 
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PROVERBS' 


The Biblical Screen Saver 
for PC Windows 


JBRIGHTEN YOUR 
SCREEN 






Includes selections 
from Proverbs, Ecclesiastes, 
Matthew and Corinthians 
accompanied by music. 


$24.99 Disk plusS/H 
$34.99 CD-ROM plus S/H 

CD-ROM version 

includes full text of the Bible, digital musk 
Mastercard, Visa, Discover or American Express 
To order call 

(800) 701-0889 ext.SB 

CREATIVEMINDS 

© 1995 Ccvotrvemind*, Lot Angtlet 90024 
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Mobile Computing 


before, as well as improved electrical char¬ 
acteristics. Some of these LCDs are better 
suited for the tiny displays in miniaturized 
devices, while others show promise for 
the full-size, direct-view screens on lap¬ 
top systems. 

The AM LCDs used in today’s laptop 
computers are fabricated with amorphous 
silicon . This type of silicon requires dis¬ 
crete ICs for the off-screen electronics, 
which increases the display’s weight, bulk, 
cost, and power consumption. These ICs 
are made in traditional silicon foundries 
from single-crystal silicon , which has ex¬ 
cellent electrical characteristics. Another 
type of silicon is poly-silicon , which isn’t 
as efficient as single-crystal silicon but 


is better than amorphous silicon. 

All the on-screen transistors and off-1 
screen electronics that are made for dis-| 
plays out of single-crystal silicon and poly-| 
silicon can be fabricated simultaneously] 
on a single substrate. This not only im-1 
proves reliability and cuts costs but also] 
offers some performance advantages. The I 
result is a display with lots of pixels in a 
small area. 

One company that’s trying to commcr-| 
cialize single-crystal LCD technology is I 
Kopin, which recently established a plant 
for mass production. “Right now we are I 
shipping 1 V<-inch VGA monochrome dis-l 
play toolkits that allow systems designers! 
to evaluate the displays, but 1280- by! 
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Apple Computer, Inc. 

Cupertino, CA 
(800) 776-2333 
(408) 9961010 
fax: (408) 996-0275 

Arithmos 

Santa Clara, CA 
(408) 982 4480 
fax: (408) 982 4481 

Asahi Glass Co. 

Tokyo. Japan 
+81 3 3218 5250 
fax: +81 3 3287 1047 

BellSouth Cellular 

Atlanta. GA 
(800) 746-6672 
(404) 7051880 
fax: (404) 717-2111 

CPSI 

Fairfax. VA 
(703) 6316925 
fax: (703) 631-6734 

IBM Research 

Yorktown Heights, NY 
(914) 945-3000 
fax: (914) 945-2141 

In Focus Systems, Inc. 

Wilsonville, OR 
(800) 294-6400 
(503) 6808888 
fax: (503) 685 8887 

InterVision 

Raleigh, NC 
(800) 850-2556 
(919) 850-2511 
fax: (919) 8500562 

Kopin Corp. 

Taunton, MA 
(508) 824 6696 
fax: (508) 822 1381 

Kyocera 

Kyoto, Japan 
+81 75 592 3851 

Motif 

Wilsonville. OR 
(503)682 7700 
fax: (503) 682 7036 


Motorola, Inc. 

Northbrook, IL 
(708) 4806842 
fax: (708) 205-3872 
E-mail: gl0839@email.mot.com 

Opt rex 

Tokyo, Japan 
+81 3 5688 8265 
fax: +81 3 5688 8270 

Optrex America 

Plymouth. Ml 
(313) 416-8500 
fax: (313) 4163520 


Planar America 

Beaverton, OR 
(503) 6901100 
fax: (503) 6901244 

Positive Technologies 

San Diego, CA 
(619) 457-5151 
fax: (619) 457 4646 

E-mail: postech@powergrid.electriciti.com 

Sarif 

Vancouver, WA 
(206) 7500242 
fax: (206) 7500244 

David Samoff Research Center 

Princeton, NJ 
(609) 734-2000 
fax: (609) 734-2221 


Sharp Electronics 

Mahwah, nj 
( 800) 237-4277 
(201) 5293200 
fax: (201) 529-8413 

Standish Industries 

Lake Mills. Wl 
(414) 648-1000 
fax: (414) 6401001 

Tottori Sanyo Electric Co. 

Tottori, Japan 
+81 857 21 2001 
fax: +81 857 21 2034 
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BOOKSIZE COMPUTERS 


The DL-series is made by advanced technology, which offers the user a flexible choice of high-performance processors. 
This series can use different types of processors, such as i486SX-25, i486DX-33, and 
1486DX2-50&66 It’s suitable for processional users. 


ilandard configurations 


CPU 


i486SX-25/ i486DX-33/ 


AC-OUT -| 


♦ Memory 

i486DX2-50&66 

1/4/16 MB (expandable) 

AC-IN - 

♦Cache 

32K/128K 


♦ FDD 

1 x3.5", 1.44 MB 

ir 

♦ HDD 

80 MB/120 MB/240MB 

60W POWER ■"•t- J 
FAN 1 

♦ VGA 

1MB Super VGA Local 

Bus on board 

t Display Unit 

• Expansion Slot 

♦ Dimension 

CRT monitor 

2 x 16-bit ISA 

315x225x70 mm 

KEYBOARD 


PARALLEL PORT 
r- EXPANSION S0LTx2 


C0M2P0RT 



SUPER VGA 
(W/512K VIOEO RAM) 



“The Intel inside logo Is a 
trademark of Intel Corporation" 
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TLX. 13323 GOODFOLD 


DIGICOM EUROPE B.V. 

WA(;i*NMAKHRSTRAAT7 2984 BD 
RIDDGRKBRKTHB NETHERLANDS 
(HOLLAND) 

TEL:3I-I804-11888 
FAX:3I-I804-I98I5 


AMERICAN DIGICOM CORP. 

1233 MID AS WAY SUNNYVALE 
CA 94086, U.S.A. 

TEL: 408-245-1580 
I AX: 408-245-1584 
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AnthroCarts! 


AnthroCarts will knock your socks off! Imagine how 
great it’ll be when you find the perfect furniture for 
your equipment — just the right size, tough as nails 
construction and dozens of accessories. 


And you’ll find our service so real and responsive, 
you’ll get a kick out of ordering direct! 



Lifetime Warranty. Lots of choices. 



800 - 325-3841 

6 00 AM to 6 00 PM PST. M F 

e-mail: sales@anthro.com 


A 

ANThRO 


10450 SW Manhasset Drive 
Tualatin Oregon 97062 
Phone: (503)691-2556 
Fax: (800)325-0045 


GSA contract no. GS-OOF-5040A. Available for OEM applications. Prices from $ 159.00 
Anthro , AnthroCart and Technology Furniture are registered trademarks of Anthro. 
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1024-pixel displays will follow soon, v ' says 
Jeff Jacobsen, Kopin’s vice president foi 
business development. “Last May, we re-i 
ceivcd an ARPA contract to demonstrate 
an AM LCD with 2560 by 2048 resolu 
tion. No one has done anything like that 
before,” he adds. 

LCDs based on poly-silicon have many] 
of the advantages of single-crystal-si I icoi 
LCDs, but their poorer electrical charac-j 
teristics may prevent them from achiev¬ 
ing the highest density displays. The view 
finders in camcorders often use this ty 

of LCD. 

Manufacturers such as Hitachi an 
Seiko-Epson are large-volume supplie 
of poly-silicon LCDs, but that situation is 
changing. Camcorder manufacturers re¬ 
cently established their own poly-silicoi 
lines, so outside suppliers are looking foi 
new market opportunities, such as HMD 
and projection devices. Hitachi and Seik< 
Epson have increased the resolutions ol 
their viewfinder displays and, along witl 
Sony, are now sampling VGA-resolutioi 
products. A U.S.-based company name! 
Sarif (a joint venture of In Focus and th< 
David Sarnoff Research Center) was re 
cently formed to commercialize poly-sili-] 
con displays. 

Other companies are developing ne 
technology for larger, direct-view display! 
based on poly-silicon. Current fabricati 
techniques use a high-temperature proces 
that requires expensive quartz substrates 
because the heat would warp a Hat glass 
panel. Consequently, the goal is to find a 
low-temperature process. ARPA is cur¬ 
rently funding this development in the U.S, 
“It will be two to three years before low-j 
temperature processes are commercial¬ 
ized, but pilot line production might be-| 
gin within 18 months,” explains ARPA 
program manager Dave 

Display technology 
on many fronts. And 
potentially enables the development of 
new kinds of mobile-computing device! 
Although it’s difficult to predict what thes 
devices will kx)k like, or even what the; 
will do, today*s mobile computers slam 
to benefit as well. As Sharp’s Pollack pui 
it, “In five years, I think we’ll be lookinj 
at a whole new paradigm in display tech¬ 
nology. Displays may lcx>k the same, but it 
won’t be today’s technology. 


prouucuon migni ne- 
ths,’’ explains ARPAj 
)ave Slobodin. 
gy is evolving rapidly! 
ad each advancementJ 


Chris Chinnock is a technology writer Ixiset 
in Norwalk, Connecticut, who specializes 
in emerging and cutting-edge technologies 
He can he contacted on the Internet ati 
7606LJ67l@compuserve.com or on Compw \ 
Serve at 76061,3671, 



















Best Value! Best Features! 


Compare the Features 

VALUE 

/ 

y 


► List price (U.S. dollars) 

$99 

$199 

$495 

► Number of predefined symbols 

2,000 

750 

400 

► Number of clipart images 

1,000 

■■■■■ 

0 

► Number of photos on CD-ROM 

1,000 

0 

0 

► Number of fonts 

100 

0 


► Number of colors 

256 

24 

16.8 million 

► Number of pre-defined arrow types 

30 

■■■■ 

15 

► Number of import/export filters 

8/7 

9/9 

yi 

► Number of symbol libraries 

91 

22 

25 

EASE OF USE 

► “Drag and drop” symbols 

• 

• 

• 

► Symbol auto-connect 

• 


• 

► Auto-resizc symbols to fit text • 

► On-screen text and line editing 

• 

• 

• 


On-line interactive tutorial 
Spellchecker 
Symbol substitution 

DIAGRAMMING FEATURES 
OLE 2.0 server 
Create customized symbols 
Draw symbols 

Save customized symbols to library 

Open multiple symbol libraries 

Diagram linking 

Create custom line arrows 

Works in layers 

Rotate objects 

Mirror objects 








Corel FLOW is the fast, easy way' to organize and communicate your 
ideas with flowcharts, diagrams, schematics and more! 



NETWORK READY! 



Connect symbols automatically 
as you draw w ith over 30 
customizable connector styles. 


Kvdit text directly on screen 
and add impact using any 
of the 100 TrueType fonts. 


Floating Smart Symbol Libraries 
provide quick access to over 
2.000 "drag and drop" symbols. 


I .ink symbols to other 
C’orclFLOW diagrams 
or oilier applications. 

"Drag and drop" files directly 
from any OLK 2.0 compatible 
application. 


Add flair to your diagrams 
with any of the 1.000 clipart 
images and 1.000 photo 
images included. 


M /aside and out , 

I arc!FLOW is a beauty." 

PC Map/inc, 
November IW4 


STAPLES 

The Office Superstore 


1-800-333-3330 


$ 69 "* 


£corel 

Call mm for laietf literature! 

1 613-728 0826 ed 3060 
Document»1054 


USS phis applicable Urn 
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Technology Experts 
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First PowerPCs 
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-COMPUTING ~ 

Telephones Get Smarter 



IS/IT and the Channel 


McGraw-Hill Publications. 
Maximize Your Reach. 




• 4-Architectural Record 

■ 7-A/C Flyer, Aviation Week & Space Technology, 
AW & ST Russia, Business & Commercial Aviation, 
World Aviation Directory, Buyer's Guide, World 
Aviation Catalog Guide 

■ 20-Business Week, Business Week China, 

Business Week Poland, Business Week 
International Edition, Business Week Russia 

■ 28-Chemical Engineering 

■ 32C-BYTE, Data Communications, 

Data Communications International, LAN Times, 
Open Computing 


■ 39-Electrical World 

• 41 -ENR, Construction News Publishing 
Network 114 Magazines, 5 Newspapers), 
Sweet's Catalog File 

■ 46-Global Finance 

■ H6-The Physician & Sportsmedicine, 
Postgraduate Medicine 

■ 114-Modern Plastics, Modern Plastics 
International, Modern Plastics Encyclopedia & 
Buyer's Guide 

• 117-Power, Electric Power International 







































McGRAW-HILL PUBLICATIONS ONLINE 



The Full-text Database with McGraw-Hill Credibility 


BusinessWeek 
Aerospace Daily 
Airports 

Architectural Record 
Aviation Oaily 
Aviation Europe 

Aviation Week & Space lechnoloov 
Biotechnology Newswatch 

Brie 

Chemical Engineering 
C 03 I Tech International 
Coal Week 

Daia Communications 
ElectricalWorld 
Electric Utility Week 
(nqineering News Record 
federal lechnology Bepnit 
Hazardous Waste Business 
Independent Power Report 
Industrial Energy Bulletin 
Inside Energy/with federal lands 
Inside f.f.R.C. 

Inside I R C. 

Integrated Waste Management 
IAN limes 
Modern Plastics 
Nucleonics Week 

Open Computing (formerly UniiWorld) 

Platt's International Petrochemical Report 

Platt's Oilgiam News 

Platt's Oilgiam Price Bepoit 

Ihe Physician & Sportsmedicine 

Postgraduate Medicine 

SKP’s Emerging K Special Situations 

SRP's Metals Week 

S&P's Review of Banking & Financial Services 
SRP's Review ot Securities 
& Commodities Regulation 
Securities Week 
lelecom Strategy letter 
Olility Environment Report 
Ihe Weekly ol Business Aviation 


You have it all, word for word. You're connected to an unabridged electronic library containing 
the full text of articles exactly as published, except graphics, in McGraw-Hill magazines surd 
newsletters. And, best of all, because it's from McGraw-Hill, a leading international multimedia 
publishing surd information services coni|)any, you get unparalleled excellence and reliability 
of content. 


You access it fast and easy. You can search the entire McGraw-Hill database (over 50 of our 
leading publications) faster with more user-friendly ease than any other text. There are no 
cumbersome preliminaries...you get right into your bunt for information about companies, 
people and products on any topic. 


And now you cut make the information-rich connection to McGraw-l till I’uhlications Online 
today. For more* information and our late's!, complete list of publications, contact Andrea 
Bmadlxiit at (609) 426-5523. ()r fax this c< >ii|x >n to (609) 426-7352. Or send it to the address 
on the coupon. 

Available online through 

• Dialog® • NewsNet® • Dow Jones News/Retrieval® 

• Lexis/Nexis® • F.T. Profile (U.K.) 


McGraw-Hill 
Publications Online 

Princeton-Hightstown Road ^ 

N~ 1 

Com|Kuiy 

IliRhstown, NJ 08520 U.S.A. 

Address 

□ Send me (he complete list of your 

publications online. o*y_ 

□ Send me details on The McGraw-Hill Energy library 
produced by SilverPlatter Information. 


/jp/Pnsfal (ink- 
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PROXIMA 

The Desktop Projection Company 


Call 1-800-799-3331, 
ext. Ill, for your free 
information kit and 
enter to win a $15,000 
portabl e Des ktop 
Projection h System! 


imltowtwrtlllWft F«ca*M*nu41«0»r»imf* 111 

OnUgppi(|iclaiiyitaBRMniN«MOnttpPi(yrOarn09ii4|«r(Mml«lMrilUo>M)P«w6oakSIOCvwBMTMPadrstCO SIS000 

Wt* C«t* MU) CjtoI Puk Or* S» 0*p CA «?T7t?7* Kill W 4500 FAX W%U («**« (Mu Ngrim^ 74 1191 AX ImA. Ik* IMwMi . Jl «450 Ml FAX . 3UJ4*» 720 

Pmma iim Cyctopt »r* wptfwi oi Ptowu GapyjK* feitt* NyK»» ml to** P»*rtw « ***** d fmm Coipmta* (Mm Mim*j m to pNp«Ht 

M* «ip*cti« warn US Mdtopptfatfi u Copp^t H0 JPmmmC o^uufen 
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It all comes down 
to tomorrow’s 
presentation. 


You’ve been there many times before. I 
The night before the big presentation. I 
You want to make last minute changes. I 
But there’s no time to make new slides I 
or transparencies. 

Presenting the Proxima Desktop I 
Projector 2800. It’s a whole new way of I 
looking at presentations. It connects 
directly to your PC or Macintosh and I 
allows you to project anything on your I 
computer screen onto a large screen or ■ 
wall. Everything from simple charts to I 
full motion multimedia presentations. I 
Plus, Proxima’s unique Cyclops* interactifl 
pointer system lets you control your 
software from anywhere in the room. 

Best of all, the Proxima Desktop I 
Projector 2800 is easy to set up and use.l 
Find out how owning one can help youl 
be more professional and more 
successful than ever before. 


Times like these 
make you glad you own a 
Proxima- Desktop Projector: 























Special Report 


Mobile Computing 



OIL BASSAK 


D n the continuing quest to extend 
the operating time of their mo¬ 
bile computers, manufacturers 
are finally getting smart—smart 
batteries, that is. And more powerful 
batteries, too. 

Thanks to sophisticated electronics 
iml power management subsystems, 
these new rechargeable batteries prom¬ 
ise to live longer, better lives. Equally 
important, they can predict their own 
useful operating time with unsurpassed 
accuracy, ending the guesswork that 
bus long plagued users. Smart batter¬ 
ies began appearing in notebooks from 
Compaq and IBM in 1993, and they’re coming soon to 
many other systems. 

In the past, you judged batteries by sheer electrical ca¬ 
pacity alone. The stronger the battery, the longer it could 
mn between charges. Obtaining a longer battery life boiled 
down to increasing the battery’s size or reformulating its 
i hemistry. To be sure, advances in chemistry continue to 
bear fruit. But the performance of existing battery tech¬ 
nologies can be significantly improved by integrating smart 
electronics that report the battery's precise charging status, 
temperature, age, and chemistry. 

Armed with this information, a mobile system can ac- 
• urately predict how much longer the battery will last and 
ul|ust its power management tactics to squeeze more work 
out of the battery’s remaining capacity. You see a “fuel 
gunge” that shows almost exactly how much battery time 
remains, and you have more options for extending that 
lime. 

When a smart battery finally runs out of juice, it also 
( flows how much recharging it needs. This extends the 
overall life of the battery and keeps the mobile computer 
miming at maximum operating capacity. 

Starting from Strength 

Intelligence notwithstanding, a battery’s fundamental 
(length starts with its chemistry. For that reason, battery 
makers are hard at work inventing and refining better 
uh hargeable cells. And that work is paying off. Eclipsing 
ill* once-dominant nickel-cadmium batteries are NiMH 
dm kel-metal-hydride) and lithium-ion cells. Lead-acid, 
wliu h is a popular chemistry for rechargeable batteries in 
• »(lu i devices, has a doubtful future in mobile computing. 

I -* hargeable alkaline batteries probably won't play a ma¬ 
lm role in laptop computers, but they could prove useful in 



New chemistries 
linked to advanced 
power management 
systems are 
producing much 
more efficient 
batteries 


smaller devices. 

For years, nickel-cad¬ 
mium has been synony¬ 
mous with rechargeable 
batteries for portable tools 
and electronics. But be¬ 
cause cadmium can be 
hazardous if the spent 
batteries are not disposed 
of properly, nickel-cad¬ 
mium batteries have lost 
ground to cells built with 
the newer NiMH chem¬ 
istry. NiMH batteries create fewer disposal problems and 
have at least 20 percent more volumetric energy density 
(i.e., energy for a given volume). NiMH batteries enjoy a 
service life that’s about 40 percent longer than nickel-cad¬ 
mium batteries. 

What’s more, nickel-cadmium is a mature technology, 
with faint prospects for further advancement. NiMH bat¬ 
teries, which were introduced six years ago, should continue 
to improve for years to come. For example, new sponge- 
metal NiMH cells from Panasonic are said to deliver up to 
150 percent more power than comparable nickel-cadmium 
batteries. 

These strengths have not been lost on systems designers, 
who are adopting NiMH cells as the battery of choice for 
today’s mobile computers. For power tixds and other con¬ 
sumer devices, nickel-cadmium batteries are still a main¬ 
stay. They are less prone than NiMH batteries to damage 
from high charge and discharge rates. 

Lithium-ion batteries are gaining favor, too. They deliver 
about 50 percent more volumetric energy density than 
NiMH batteries and about SO percent more gravimetric 
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energy density (i.e., energy per unit of 
weight). Also, lithium-ion cells have a low 
rate of self-discharge: 10 percent per 
month, compared to 25 percent or more 
per month for NiMH batteries. And lithi¬ 
um-ion cells do not suffer from the so- 
called memory effect that shortens the op¬ 
erational lives of nickel-cadmium and (to 
a lesser extent) NiMH batteries. 

The memory effect occurs when a bat¬ 
tery is repeatedly, but not fully, discharged. 
Over time, the battery begins to “remem¬ 
ber” those partial cycles, causing the out¬ 
put voltage to drop well before the battery 
is fully drained. To prevent this from hap¬ 
pening, most nickel-cadmium and NiMH 
batteries should be fully discharged be¬ 
fore recharging. 

Although lithium-ion batteries are the 
rising star in mobile computing, a potential 
problem is that lithium is highly reactive, 
posing safety concerns. Early versions 
were sometimes known to ignite or ex¬ 
plode. In addition, some lithium-ion cells 
lose their capacity after repeated charge- 
and-discharge cycles. Still, lithium-ion’s 
high energy density makes it an appeal¬ 
ing mobile technology. These batteries are 
showing up in such notebooks as the Lat¬ 
itude XP from Dell, the Hi Note from Dig¬ 
ital Equipment, and the T3400CT Portege 
from Toshiba. 

For smaller devices such as palmtops 
and PDAs (personal digital assistants), 
rechargeable alkaline batteries show some 
promise. They fall somewhere between 
NiMH and lithium-ion batteries in terms of 
volumetric and gravimetric energy densi¬ 
ties. Available in AA and AAA si/cs, they 
are well suited to the moderate power re¬ 
quirements of palmtops and PDAs. Re¬ 
chargeable alkaline batteries can work 
alongside standard alkaline cells, have a 


five-year shelf life, and—like lithium-ion 
batteries—have no memory effect. 

Looking ahead, two more battery 
chemistries are appearing on the horizon: 
lithium-polymer and zinc-air. Both have 
been under development for years and 
have commercial potential. 

It is claimed that lithium-polymer cells 
offer twice the gravimetric energy density 
and 50 percent more 
volumetric energy 
density than lithium- 
ion batteries. Such 
high energy densities 
help offset lithium- 
polymer batteries’ 
main drawback: a 
useful life of only 150 
discharge cycles. In 
contrast, nickcl-cad- 
mium batteries can 
last up to 500 cycles; 

NiMH batteries, 300 
to 500 cycles; and 


acity yields longer run 
larges, so fewer cycles] 
he battery's service life! 
seful life, therefore, zincl 



high energy capacity yields longer run 
times between charges 
are needed over the 
In terms of total useful 
air is competitive with the other types of] 
cells. 

AER Energy Resources recently an 
nounced that it is developing a zinc-all] 
battery for Hewlett-Packard’* 
n iBook 


loping a zinc-air 
kard’s color Oml 
took 600. AER! 

's; fhi* lvifli»rv will. 


says the battery will 
run from 10 to 15 
hours per charge anj 
withstand about 51 
cycles if fully dis< 
charged. However 
because most userfl 
will probably re-1 
charge the battery 
before it is fully dial 
charged, they’ll gel 
as many as 200 cyj 
cles, according to 
AER. And there’s no 


lithium-ion batteries, 500 to 800 cycles. 

Zinc-air cells have two to three times 
as much gravimetric energy density as 
nickel-cadmium and NiMH chemistries, 
and about one-and-a-half times the gravi¬ 
metric energy density of lithium-ion cells. 
In terms of volumetric energy density, 
however, they lag behind most other types 
of batteries. That’s because a zinc-air cell 
requires more airflow, so it tends to be 
rather boxy and bulky. Engineers find it 
more difficult to fit zinc-air batteries into 
the tight quarters and sleek styling of to¬ 
day’s laptops. 

As with lithium-polymer batteries, zinc- 
air cells suffer from limited discharge cy¬ 
cles—if fully discharged, they’ll endure 
from 25 to 50 cycles. And recharging can 
take as long as 10 hours. Still, zinc-air’s 


penalty for recharging a partially dis< 
charged battery, because zinc-air cells 
don't exhibit the memory effect. 


Getting Smart 

To make the most of a battery's inherei 
capacity, engineers are moving beyoncj 
chemistry to intelligent electronics. Thes 
smart batteries integrate microcontrol lei 
that monitor and communicate inform) 
lion about the battery's past and presen| 
operating states. This information includi 
output voltage, temperature, and current 
drain (both instantaneous and average), 
Having these details, a smart battei 
can accurately predict its operating life 
and recharging time under a given loa< 
The computer’s power management so! 
ware can read this data to display a fuel 


BATTERY TECHNOLOGIES FOR TODAY’S MOBILE COMPUTERS 


BATTERY TYPE 

GRAVIMETRIC ENERGY 
(WATT-HOURS/KILOGRAM) 

VOLUMETRIC ENERGY 
(WATT-HOURS/LITER) 

STRENGTHS 

WEAKNESSES 

Nickel-cadmium 

40 to 50 

80 to 125 

Delivers high current output; relatively 
tolerant of overcharging; withstands 
up to 500 charging cycles. 

Mature technology with little 
room for improvement; cadmium is 
environmentally troublesome; 
noticeable memory effect. 

NiMH 

50 to 60 

100 to 170 

Environmentally safer than nickel- 
cadmium; somewhat less memory 
effect; 300 to 500 charging cycles. 

More easily damaged by high 
charging currents or overcharging. 

Lithium-ion 

80 to 100 

220 to 240 

Higher energy than nickel-cadmium 
and NiMH; no memory effect; 500 to 

Susceptible to damage from 
overcharge and overdischarge. 


800 charging cycles: low self-discharge 
rate. 


Energy ratings may vary with cell size and application. 


— 
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Introducing ABC Flowcharter 4.0. 

The reigning business graphics heavyweight. 


When it comes to creating high-quality business diagrams, 
new ABC Flowcharter 4.0 gives you ultimate power, 
flexibility and control.The 
program is loaded with four 
fully-integrated modules 
^pacifically designed to meet 
the demands of the business 
graphics user. Whether you 
need to create complex 
flowcharts for TQM and BPR, 
analyze your statistical data, or simply pull together clean, 
< olorful presentation charts in a matter of minutes, 

ABC Flowcharter 4.0 can help you accomplish your 



ABC 



FEATURES 

Flowcharter 

VWo 3.0 

CorclFL0W2 0 

Intelligent line routing 

★ 



Automatic add/ddete shapes 

★ 



Automatic line crossovers 

★ 



Data fields 

★ 



OLE 2.0 automation 

★ 

★ 


Royalty free flowchart viewer 
(ABC Viewer-) 

★ 



Statistical Process Control 
Charting (ABC DataAnaiyzer ’) 

21 jxc-defined diagram templates 
(ABC SnapGraphics -) 

★ 



★ 


mission. Only ABC Flowcharter 4.0 features automatic 
line crossovers, intelligent line routing and data fields. 

And those are just a few of the 
features we've added to make 
your life easier. Right now you 
can get ABC Flowcharter 4.0 
for as little as $99.95 upgrade. 
And you can upgrade from any 
business graphics program you 
already own. No other program 


MICROGRAFX 


gives you such complete power for so little. If you want 
to setde for less, it's your business. Contact your_ 
favorite reseller or call 1-800-877-3040. 

/gnM m 95 




miimnri 

iiumn ki 


! 


$99 


ISO! TWAIN: 
'SPECTRUM 


Mr, SRP ($149.95 Canadian) for users of any Micrografx product or any version of the following competitive products: Visio. CorcIFIow.AIICIcar. Flowcharting 4. 
I isyFlow. or other diagramming software. Copyright 1995© Micrografx Inc. All rights reserved. All trademarks arc owned by their respective companies. 
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INTRODUCING TH 

PREVENT STICKER SHOCI 



Satellite 


T2100CT & T2105CT*: 

• 8.4" ilia, color TFT-LCD active 
matrix dismay 

• ISO Million Bytes(-330MB) HDD 

• 8MB of RAM expandable to 12MB 

T2100CS & T210SCS*: 

• 10.4* dia. color doal-scan STN dis|4.iv 

• ISO Million Bytes (-330MB) HDD 

• 4MB of RAM exj\mdal4e to 28MB 


T2100 & T2105*: 

• 9.5* dia. moiuK bn ►me di*|4ay 

• 260 Million Bytes ( 250MB) HDD 

• 4MB of RAM cx|xiihLi14c to 28MB 

ALL MODELS 

• i486“DX2/50MHx. l.W 

• Integrated math coprocessor 

• 1.5* floj*|*v disk drive 

• 8KB of cache 


Two stacked IX *M( 'IA (l\ ' 
Card) slots (two Type 141 or 
one Type III) 

AcoiPoint'’ integrated 
pointing device 
Ojxional Port Rej4kator 
Under 7 lbs. 

Plus* and May connectivity 
NiMH battery with Toshiba 
MaxTime” Bower Management 


Pre-installed software: MS4X)S\ 
Microsoft Windows'" and Fn-essc** 
T«4l-free technical support - 
7 days a week. 24 hours a day 



» MS H»HN 





I 











EW SATELLITE. 

ND FUTURE SHOCK. 



Built-in power supply: Engineered for ultimate 
potability, there's no bulky external AC iuLipter 
to carry - this slim pouer coni is all you need. 



Connectivity and expansion: Tu« stacked 
PCMCIA slots (tun Type III or one Type III) give 
you plenty of room to grow with data/fax mmlems, 
netuorking adapters, hitrd drives ami more. 




\ m utilv need one computer 
N. lit it. M»ur desktop system 
IMlh ti Satellite * mui an optional 
Pm Hcpluator, for one step 
n mnei lion to your monitor, 
fpfhoanl, printer and more. 


The New Satellite T2100 Series . Introducing the affordable notebook 

computer that comes complete with a future. Packed with features usually reserved for much 
more expensive machines - fast processor, large hard drive, AccuPoint" integrated pointing device 
md built-in AC adapter - the value is clear. Add to this, your choice of large color or monochrome displays, 


Multiple display opiums: Choose from Toshihit's 
renowned aclriv matrix color, dual scan color or monochnnne displays. 
You get a system that's right for your taste, budget and applications. 


Plug and Play expansion capabilities and an optional Port Replicator, and the new Satellite becomes the only 
> omputer you’ll need for years to come. Call 1-800-457-7777 for your nearest dealer. 


In Touch with Tomorrow 

I TOSHIBA 

» (ViHler pncesmaytffer Alpnccsand speolalnre «sufaccl to change Shfw handbng and appfcatfe sates to not included *17100 Senes pwducts are sold at stated wtatas as 17WCI 17KKS and l?Kfc. wrth Mtwnal pro mstafcl sohwaic 
dc)t995 losfatu Anerca Mwnution Systems. Inc Ihe Intel Irude logo is a tadenwk ot hid Coipoiahon AH products nfcaled by tiademart sprints are iradcmarted and/or reg^ri bf wpediw corafows 
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gauge that’s accurate to within I percent or 
2 percent. 

As a result, you get the most work out of 
your machine without getting caught with 
your voltage clown and vital files unsaved. 
You can even set alarms that sound when 
the remaining operating time reaches, say, 
5 minutes. 

In contrast, the fuel gauges commonly 
displayed by today’s mobile computers 
give only a rough indication of the re¬ 
maining operating time. They draw their 
conclusions from output voltage alone, a 
measurement that is skewed by complex 
interactions among such variables as the 
battery temperature, electrical load, con¬ 
struction of the cells, type of chemistry, 
and usage history of the battery. As a re¬ 
sult, today’s systems warn you that power 
is low and force a shutdown before the 
battery is fully depleted. As much as 20 
percent of the battery’s capacity may still 
remain. 

Smart batteries can also figure out how 
much time they need to reach a full charge 
and how much longer a recharge will take 
if you're using the computer at 
the same time. Some smart bat¬ 
teries communicate with a sim¬ 
ilarly smart charging system to 
tailor the voltage to the battery's 
requirements. The result: more 
efficient charging and longer ser¬ 
vice life. 

Additional savings are possi¬ 
ble with savvy power manage¬ 
ment subsystems. For example, 
if the computer detects a power 
surge—perhaps because a disk 
drive is spinning up to speed—a 
smart battery can alert the sys¬ 
tem to reduce power elsewhere, 
perhaps by dimming the screen 
momentarily or slowing the pro¬ 
cessor clock. You also get more 
working time because of the 
lowered discharge rate, and the 
reduction in the average current 
drain pushes the battery to op¬ 
erate at higher efficiency. 


activity, throttle its system clock, and con¬ 
trol power to the screen, disk drives, and 
other devices. Even on the desktop, the 
latest green PCs are adopting these tech¬ 
niques to meet the U.S. government’s En¬ 
ergy Star guidelines. 

In mobile computers, the power man¬ 
agement subsystems take a more aggres¬ 
sive approach because they're balancing 
operating time against performance. The 
better ones let you set these priorities by 
adjusting sliders and other controls. You 
can select a power management strategy 
biased toward maximum operating time, 
peak performance, or anything in between. 
Smart-battery technology simply extends 
this flexible power management to the bat¬ 
tery and its charging system. 

Compaq introduced smart batteries in 
its LTE notebooks in 1993, and IBM began 
using them in its high-end ThinkPads at 
about the same time. Apple, which is an¬ 
other major laptop vendor, put smart bat¬ 
teries in its PowerBook 500 scries last 
year. Canon recently announced that it 
would combine smart batteries with ad¬ 


Wielding Power 

Clever power management, with 
or without the benefit of smart 
batteries, is essential for ex¬ 
tending battery life in portable 
computers. That’s why power 
management functions are now 
integral to the CPUs, supporting 
chip sets, and BIOS firmware 
that are at the heart of the latest 
mobile computers. These sub¬ 
systems monitor the computer’s 


AER Energy Resources, Inc. 

Intel Corp. 

Smyrna, GA 

Santa Clara, CA 

(800) 769 3720 

(800) 548-4725 

(404) 433-2127 

(408) 7658080 

fax: (404) 433-2286 

fax: (408) 765-1821 

Apple Computer, Inc. 

Microchip Technology 

Cupertino, CA 

Chandler. AZ 

(800) 776-2333 

(800) 437-2767 

(408) 9961010 

(602) 963 7373 

fax: (408) 9960275 

fax: (602) 899 9210 

Benchmarq 

National Semiconductor Corp. 

Microelectronics, Inc. 

Santa Clara. CA 

Carrollton, TX 

(408) 721-5000 

(800) 966-0011 

fax: (408) 7399803 

(214) 407-0011 
fax: (214) 407 9845 

Opti Computer, Inc. 

Santa Clara. CA 

Canon Computer Systems 

(800) 398-6784 

Costa Mesa, CA 

(408) 980-8178 

(800) 848 4123 
(714) 438 3000 

fax: (408) 980 8860 

fax: (714) 438-3099 

Panasonic Communications 
& Systems 

Compaq Computer Corp. 

Secaucus. NJ 

Houston, TX 

(800) 726-2797 

(800) 345-1518 

(201) 348 7000 

(713) 370-0670 
fax: (713) 378-1442 

fax: (201) 392 4441 


Phoenix Technologies, Ltd. 

Duracell 

Norwood. MA 

Bethel. CT 

(800) 452 0120 

(800) 431-2656 

(617) 551-4000 

(203) 791-3274 
fax: (203) 791 3273 

fax: (617) 551-3725 


SystemSoft Corp. 

Energizer Power Systems 

Natick, MA 

Gainesville, FL 

(508) 651 0088 

(904)462 3911 
fax: (904) 462 6210 

fax: (508) 651-8188 

IBM Personal Computer Co. 

Somers, NY 
(914) 7661900 



vanced power management in a pair ol 
laptops scheduled for introduction this 
spring and summer. By the end of the year, 
at least a third of all new notebooks will in¬ 
clude smart-battery technology, estimatdj 
David Heacock, marketing manager at 
Bcnchmarq Microelectronics, a com pail 
that makes chips for smart batteries. 

High-end PowerBooks have two bal 
tery compartments; one of them accept 
an optional PC'MCIA-card cage. Eac 
NiMH battery integrates a tiny processJ 
card that communicates important varl 
ables to the power management subsyj 
tern, which is called EverWateh. Eithdf 
the user or the subsystem can cut powi 
consumption by spinning down the haj 
disk, dimming the screen, or slowing 
clock speed of the computer’s 68LCC 
CPU. As these changes are made, the on¬ 
screen fuel gauge indicates the precise ef 
feet on battery operating time. 

Another bonus you get with smart bat¬ 
teries is that the computer can adapt it set 
to more advanced battery chemistries | 
the future. As new batteries are develo] 

their integrated controller chi(| 
will supply different infonnatii 
to the computer’s power mai 
agement and battery-charginj 
subsystems, thereby adjusti 
the operating-time calculate 
and charging characteristics. 

Canon’s new laptops will of 
fer similar features, but with oi 
exception: Their smart battei 
could become as widely ava 
able as the AA penlight battd 
ies that are used in your Wall 
man. The reason for this is 
proposed standard that cou 
eclipse the proprietary design! 
that are typical of most batterif 
for today’s mobile compute 


Custom Designs 

Mobile-computer vendors ge^ 
erally prefer to use custom-d 
signed batteries because it allofl 
them more freedom to match tli 
batteries and the power manal 
ment subsystem to the partied*! 
lar requirements of the mobl It I 
system. These proprietary 
signs can prove to be expensiv 
and risky, however. 

Every time the battery is md 
ified, the changes affect all tlx 
phases of product development 
including systems design, mat 
ufacturing, inventory, and did 
tribution. An unforeseen pro 
lem, such as the shortage of] 
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New Close-Up Offers Fastest 
Remote Windows Speed 


N 


Fastest Modem Communications 

Now Close-Up, two-time winner of 
PC Magazine "Editors' Choice" award for 
remote communications software, has a 
brand new version that lets you view & 
control other l*Cs by modem -just as if 
you were there! 


"Version 5.0 Close-Up was fast, but Version 6.0 
has even better Windows performance and added 
features to keep it ahead of the pack." 

- PC Magazine, July 1994 


WinBench 95 1 ter 1.0 
by Ziff-Davis Labs Tests 
Remote Windows Speed 

The graph on the right shows the speed 
of the three leading remote control 
programs when transferring Windows 
screens. As you 


WinBench scores 
((image of 10 runs): 
Close-Up 209,270 
pc Anywhere 122,600 
Kenchout 101,900 


can see, Close-Up 
handles more pixels 
faster, meaning 
you spend kss time 
waiting for Windows 
screens to transfer. 


WINDOWS 

& DOS 


N 


Non-lntrusive Technology 

Unlike most remotes, Close-Up's installa¬ 
tion does not modify any of your seasitive 
Windows files, inducting the 5YSI EM.INI 
and WIN.INI files, allowing Close-Up 
and your I*C to run at optimal levels. 

Use Close-Up and Your Fax 
Software on One Modem 


to ptwn* upftom VWw |Mi 


—:|!i=tut£is=a- 


aysgar - 

[ fSBS, | ImU. Cto«* cv 

iMiiH •• • -v •— 

o' hy*---*—*— 



Why Is Close-Up So Fast? 

Close-Up learns as it works. It uses AI 
(Artificial Intelligence) to compress aH 
Windows video function calls. That's why 
Close-Up does so well in Windows Bench¬ 
mark tests (see WinBench 95 chart). 
Close-Up uses its revolutionary Photo¬ 
graphic Memory ”so that once Close-Up has 
seen all or part of a Windows screen, it's 
memorized. Then as screens change, Close- 
Up only traasmits new unmemorized data. 
Incredibly, with this technology Close-Up 
vcts fnster & faster the longer you use it 

Expert System Makes 
Communications Easy 

You don't have to be a communications 
expert to get the results of one. Close-Up 
has an Expert System that automatically 
analyzes system components and configures 
your system for maximum speed. 


RISK FREE OFFER 


Try Close-Up 6.0! If you're not absolutely convinced that Close-Up 6.0 is the 
fastest remote program, we'll give your money back! Order Close-Up 
I lost & Remote , a complete system for only $199. 

Upgrade your competitive communications program to new 
Close-Up 6.0 Host & Remote now for only $69*’. 


Close-Up saves time & 
money by allowing you 
lo connect between 
PCs running DOS or 
Windows, eliminating 
the need lo switch 
between products 
when connecting 
to different PCs. 


N [ 


N 


■,z 


Save money by using 
just one modem with 
Close-Up and your fax software. 
Simply click the Close-Up sleep 
icon. What could be easier! 


Call805-964-6767 
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! Connect 
Modems 
To Any 
Office 
Phone 

with 

KONEXX” 


PROBLEM: 

Digital, PBX, and multiline phones 
in offices, hotels, etc. are not 
compatible with your PC, Mac, or 
Notebook computer modem or 
fax/modem. This incompatibility can 
potentially damage your modem or 
require installation of expensive 
dedicated lines. 

SOLUTION: 

The KONEXX Konnector 111 connects 
your fax/modem to the digital, PBX, or 
multiline office phone allowing data 
transmission up to 28.8 Kbps (V.34). 

No need for expensive dedicated lines 
or searching for an analog (RJ-11) 
jack. Now you can communicate 
through your office phone with a 
fax/modem; using KONEXX. 

The KONEXX line of 
Konnectors and high 
speed acoustic 
Kouplers will get you 

connected, where you need it, 
you need iff 

Call 1-800-275-6354 

UNLIMITED SYSTEMS CORPORATION, INC 

1 8586 Miramar Place, San Diego, CA 92121 

Phone:(619)622 1400 Fox: (619) 550-7330 

I 
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key component, can bring manufacturing 
to a dead stop. And you may have a hard 
time finding the right battery to fit your 
computer, especially after the model is dis¬ 
continued. 

An industry standard for batteries could 
minimi/e these risks. Critical components 
would be readily available from suppliers 
who arc eager to sell to a broad alliance 
of companies. You would have less trouble 
finding replacement batteries, and the ad¬ 
ditional competition should reduce prices. 

However, some mobile-system vendors 
are reluctant to adopt an industrywide stan¬ 
dard that neutralizes their competitive edge 
in battery technology. A standard that’s 
too rigid might also restrict their flexibil¬ 
ity to experiment with advanced designs. 
For these reasons, proposed battery stan¬ 
dards are often viewed with caution—if 
not outright suspicion. 

Nevertheless, 

Intel and Duracell 
have proposed a 
pair of comple¬ 
mentary standards 
that are known as 
SMBus (System 
Management Bus) 
and SBD (Smart 
Battery Data). To¬ 
gether, these two 
proposals map out 
a relatively low- 
cost and reliable 
plan that would al¬ 
low mobile-com¬ 
puter makers to 
add smart-battery 
technology to their 
systems. 

In the approach from Intel-Duracell, the 
two-wire SMBus carries clock signals, 
data, and instructions to a smart battery, 
an SMBus host, a smart-battery charger, 
and other devices. The SMBus specifica¬ 
tion allows for any type of battery, re¬ 
gardless of its chemistry, voltage, capacity, 
or physical package. And it’s designed to 
work equally well in single- or multiple- 
battery systems. 

The SBD specification defines a wide 
variety of battery-related information that 
can be carried over the SMBus, including 
battery characteristics, manufacturer data, 
the current state of charge, low-power 
alarms, predicted and measured discharge 
rates, and control, status, and error mes¬ 
sages. This information originates from 
logic and memory chips embedded within 
the battery. 

The SMBus isn’t meant just for smart 
batteries. Modeled after Philips Semicon¬ 


ductors’ I 2 C communications bus, it’s rc-j 
ally a general-purpose communications I 
channel (hat can share power management! 
information with any number of devices.! 
These devices can supply their model des-1 
ignations and part numbers, save theirj 
states immediately before a power-down 
event, indicate errors, accept control pa-| 
rameters, and answer requests about theirj 
status. 

By carrying messages on a standard bus I 
instead of on individual control lines, the! 
SMBus can reduce the number of pin-outsl 
on the battery and other power manage-! 
ment components, reducing costs. It’s also! 
easier to add devices to the bus. 

SBD feedback improves battery charg! 
ing, too. When connected to AC power! 
the charger adjusts its output in response to] 
periodic messages from the battery about! 
its charging requirements. The battery call 
notify the charge! 
if it detects a prob! 
lem, such as over! 
charging, high' 
voltage, or high 
temperature. In 
this way, the bat! 
tery—regardless! 
of its chemistry! 
construction, on 
condition—con! 
trols its charging] 
cycle. 

Gradually, the! 
I ntel-Duracel ij 
proposal is gain-1 
ing supporters! 
Chip makers such! 
as Benchmarq and] 
Microchip Technology have announced] 
that they will supply system components! 
as have BIOS makers Phoenix Technolo-j 
gies and SystemSoft. Canon is the first] 
major system vendor to announce supporl 
for the standards. 

However, most of the vendors are for! 
the moment watching and waiting. Still' 
other companies actively oppose the ideal 
One chip maker, Opti Computer, objects to] 
paying royalties for using the SMBus. Ap! 
pie says the SMBus would require a time! 
consuming and software-intensive redesign! 
of its PowerBooks. The standards will 
probably appeal most to smaller vendors! 
who lack the resources to develop theirj 
own smart batteries and power manage! 
ment subsystems. 

Duracell also wants the industry to adopfl 
five standard sizes for smart batteries—I 
similar in concept to the standard hattcrie! 
(i.e., D, C, AA, AAA, and 9-V) that are! 
used in other consumer devices. Howeveil 



Duracell is proposing five 
standard sizes for smart 
batteries. This would be 
more convenient for 
users, but some system H 
vendors worry that it 
would restrict their 
design freedom. 
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They used to say you had a healthy glow. 



You’re healthier without the glow. 


Iire's something you may 
may be harmful to your 
motiiUirs hour after hour. 

» lf, your family or your 
niiKsions. With that in 
MU. the strictest Swedish 



not know... certain monitors 
health. Wlien facing some 
you may be exposing your- 
empluyues to unhealthful 
mind, ViewSonic has adopted 
standard, for many of our new 


I 


PtmfJkPUv* 


monitors, including our new ViewSonic 17GS. Tliis standard is more stringent 
Ilian tlie older MPR-ll or Energy Star" guidelines, lire unique benefits of TOO 
nttilication include substantial reductions in heat emissions, power consump¬ 
tion and decreased exjxKure to electromagnetic fields. 

Hr high performance ViewSonic 17GS 17-inch (15.7" diagonal viewable 
area) monitor includes all you want and expect from such a superior product 
U like a maximum resolution of 1,280 x 1,024, low 0.27mm dot pitch, refresh 
fairs as high as 160Hz and "Plug & Tlay * for compatibility with Microsoft's 
tlmlows’95. Plus it hasOnView " controls for simple on-screen adjustments 
ami set up. Witli ViewSonic's Super (Contrast CRT you can expect sharp, bright, 
imsiiqiassed screen images. All of tills, plus it's right for your budget! 

!).<jffer attractive pricing for tlieir systems, many computer companies 
integrate lower quality monitors providing less emission protection. You have 
i choice. Demand tlie quality; |ierfonnance and safety available from 
ViewSonic now! 

PC and MAC compatible 


Pioduct 

ViewSonic 

17GS 

ViewSonic 

17GA 

ViewSonic 

17PS 

( Ml (Viewable) 

17" (15.7") 

17" (16.0") 

17" (15.7") 

Dot Pitch 

0.27mm 

0.27mm 

0.25mm 

'/Viay A rtnij * 

YES 

YES 

YES 

fiCO Ceitificd 

YES 

YES 

YES 

M<f Kesoiution 

1,280x1,024 

1,280 x 1,024 

1,600x 1,280 

Horn to Speakers 


YES 




ViewSonic 

See The Difference! 




Tel: (800) 888-858} Ext #269 or (909) 869-7976 
Kax: (909) 869-7958 

(all FaxSonic at (909) 869-7318 (fax-on-detnand) 
Request Doc 151 (1708), 150(17610,153 (17FS) 
AppleLink: VIEWSONIC CompuServe 73374,519 
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Network Data & Fax 


From anywhere 

on the network... 


9 Dial-out & Dial-in Modem Sharing & Pooling 
9 No TSRs Under Windows 
9 Supports High-Speed Modems 
9 Complete Management Console 
9 Integrated Network Security 
9 Supports DOS INT-14 Applications 
9 Works with Windows Communication Applications 
9 Windows NT Server 3.5, Netware, NetBIOS, & TCP/IP Networks 




...to anywhere 
in the 
worid... 



"Wl'^lport is a great buy!" 


w« ml 


From anywhere 

on the network. 


9 Windows, Windows for Workgroups, and Windows NT Clients 

9 Store-and-Forward Fax Gateway 

9 No TSRs 
9 Inbound Routing 
9 Real-Time Send & Receive Logs 
9 Annotation 
9 Network Attachments & Phonebooks 




...toanywlicre 
in the 
world... 


9 Windows NT Server 3.5, Netware, NetBIOS, & TCP/IP Networks 


You’ve told us you what you want in an ideal modem sharing and network 
fax world. Here are the results. WINport 5.0 and FAXport 5.0. Each 
module is better than ever with easier installation, comprehensive 
administration, and support for more networks and more modems. 


Purchase WINport and FAXport independently, or integrate them for a 
complete network fax and data solution. 


LANSource 1-800-677-2727, (416) 535-3555, Fax (416) 535-6225 j 
LANSource UK Tel: +441954 782 799 Fax: +441954 782 796 




c. WH* |«> IW I ANMNUMT TECMNOMKUCS INC All n««M, wworj I ANVwm* WIS P «t j-J WX P « m 
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vendors may be reluctant to accept thid 
idea, too. Mobile-computer designers tendl 
to leave the battery for last, assigning a 
higher priority to the overall shape and! 
size of the computer, along with styling! 
and ergonomic considerations. As a result! 
it's the space that remains after the otheil 
components are designed that defines the} 
battery’s exact shape. 

As every laptop owner knows, today’s 
batteries are anything but standard. Users 
will welcome Duracell’s proposal if it 
doesn’t impair performance. But battery 
design is an important decision that mosfl 
system vendors would rather reserve foil 
themselves. 


At the Crossroads 

To make it easier for system vendors to! 
custom-design their own smart batteries! 
National Semiconductor and Energize! 
Power Systems, which is a division of Enl 
ergizer Battery, have teamed up to offed 
an alternative. National Semiconductor!! 
supplies the electronics, and Energizer sup! 
plies the battery, which generally include! 
its own microcontroller. Thus, system venl 
dors will save money because they don’fl 
have to start from scratch to make a custom! 
design. 

This partnership reflects a growing! 
choice of discrete and chip-level circuits! 
for power management and battery intell 
ligence. For example. National Scmicon 
ductor also offers a smart-battery controller 
called the NeuFuz LMC6984. Using so] 
called neural-fuzzy logic, this controll 
is designed to optimally charge most ty| 
of rechargeable batteries without the ne 
for more complex charger circuits. 

It’s becoming quite clear that batter! 
technology for mobile computing is at a 
crossroads. If system vendors can be coni 
vinced that easy access to standard, low! 
cost batteries will help sell their laptops! 
they will be more amenable to the Intel! 
Duracell proposal. Otherwise, they will 
cling to the competitive advantages of pro! 
prietary batteries. 

Dale Stolitzka, a senior applicatioi 
manager at National Semiconductor, se 
both camps thriving in the immediate ful 
ture. “Companies that want a unique del 
sign will use custom batteries,” he saysl 
“Those driven by low cost and aiming fori 
broadest market appeal will opt for stanl 
dard sizes.” ■ 


: 


Gil Bassak is a freelance technical write | 
and journalist in Ossining, New York. Yo[ 
can reach hint on America Online at GLBai 
sak, on CompuServe at 72230,3526, or oi 
the Internet or BIX at editors@hix.com. 
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Free Yourself! 


Get the wireless PC Remote™ 
today and never be tied to your 
keyboard and mouse again. 


• No more stiff neck and back 
from hunching over your 
desk to use your keyboard 

• Reduces finger fatigue with 
unique two-thumb design 

• Intuitive layout makes it 
simple to use 


Call Now, To Order 
1-800-555-1205 


Only $99 



30 day money-back guarantee 










"With Envoy I don’t get ’stuck’ in meetings. I send and 
receive messages, right at the conference table. No post 


meeting backlogs. Envoy levels out my workload. I love it!" 

Introducing Envoy* and Marco*: the first family of Wireless 
Communicators which offer fully integrated, two-way wireless 
connectivity to almost any E-mail address worldwide. 


"Bactiing backlogs 


Messaging is “exquisitely easy” ( infoWorld ), “seamless and 
reliable” (MacWeek) . A message often costs less than a postage 
stamp - whether you’re sending it to i person or 100 . 

"Envoy thinks like I do. Sounds weird, but while I’m physically 
at one meeting, I’m part of three or four others going on in my 
Envoy! I’m E-mailing, I’m faxing, I’m wireless, man!’’ 

No matter how positive the reviews, 
or how many users swear by their 
Envoy or Marco wireless 
communicators, there’s 
only one way to find out 
if they’re right for you: 
try one. Call us. We’ll 
point you to a local dealer and send you 
an information kit. And if you purchase 
an Envoy or Marco within 90 days of calling us, 
we'll send you a free leather carrying case (a $79 value). 
Call 1 - 800 - 894-7353 or E-mail us on the Internet at 
http://www.mot.com/wdg/ for more information on these 
products. And remember. No wires. No limits. 
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Using the Newton 
platform. Marco 
emphasizes wireless 
connectivity to network 
applications like 
desktop E-mail and 
corporate databases. 
"Marco finally brings 
the Newton 
platform into 
its own (with) 
the right mix 
of built-in 
communications 
and operating 
software 
enhancements." 
(MacWeek) 


marco 

WIMIISS (OHMUNKAIOI 
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The Envoy on the General 
Magic Mag* Cap" platform 
is packed with time-saving 
features accessible with the tap 
of an icon - no manual required. 

Send text and handwritten messages via radio, 
phone/fax or infrared. Let 'smart agents' 
automatically reschedule meetings, update 
addresses, etc. while you get on with business. 

envov 

WIRELESS (ONHUNKATOK 












No Wires. No Limits. 
Testimonial #i: 
Load Leveling Your Day 



RadioMail 


RadioMail relays messages via AADIS 
lo/from the iniemei. including all 
map* Internet-connected on-line 
services (America Online. etc.) and 
(-mail systems (ccJAarf. etc) 

Other RadioMail subscriber services 
include, faxmg; headline news; instant 
stock quotes, operator dispatch 


ARDIS Personal Messaging* 

two-way peer-to-peer messaging where message delivery is 
guaranteed and rates for typical messages are |ar less than 
nationwide one-way wireless and. unlike cellular, there are 
no roaming charges. The ARDIS two-way // (< 

wireless network coven over 90* of U.S. *' A " 

business locations with deep < ^ 
in-building, in-vehicle and 
on-street coverage 


ARDIS 

























BYTE Magazine 
has just chosen 
the Sceptre 
Soundx Multimedia 
Pentium Notebook BEST 
OVERALL after head-to- 
head comparisons with the 
best notebooks available. 

You'll find excellence in 
every product Sceptre 
produces. That's why, year 
after year, we continue to 
win performance awards 
from the industry's toughest 
critics. 

Add your voice to the 
growing list of satisfied 
Sceptre users. Call 

1 - 800 - 788-2878 for the 

dealer nearest you. 

• INTEL VIDQ'MM/ PENTIUM MOCCMOU 

• I 0.4" OBTN/Trr WITH 256 COLONS 

• PCI BUS TO INCREASE HDD IHIO 

• ruudlCO, U6-0.CV POSITIVE'VOUCH 
KETBOANO WITH ENHANCED TEEL AND 
RESPONSE 

• BUILT'IN STENEO SPEAKERS ANO 
MICROPHONE 

• (lias USES 2S6K CACHE TO MONITOR 

• 6.3 POUNDS: IO.V" * 0.6" M 1.7" 

• INTRAHEO SERIAL PORT 


m 






Searching For The Best Multimedia Pentium Notebook? 

CHECK OUR 
REFERENCES. 



scepTRe - 

Excellence For All The world To See 


C> 1995 SCEPTRE Technologies, Inc. All Rights Reserved All product ond brond nomes ore trademarks 
or registered trodemorks of their respective companies. 
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You Can Take It with You 

Windows 95 keeps up with users on the go 


JON UDELL 

W hen Microsoft began de¬ 
signing Windows 95, the 
handwriting was already on 
•Ik* wall: Portable PCs would swn begin to 
displace desktop systems, acting as home 
i Omputers and road machines. Windows 
PS’s Plug and_ 


Updaln My Biiofcotc 


W3 


Play support— 
with dynamically 
loadable and un- 
loadable VxDs 
(virtual device 
drivers)—antici- 
pflted ihe needs of 
tile user who 
yanks a PC off 
lltc company net¬ 
work. pounds out 
• speech on an 
ulrplane, arrives 
d the conference 
liiill just in time to print 
n, and jacks into the com¬ 
pany network at the end 
nl ihe day from the hotel. 

The best way to reach 
iliis state of perpetual mo- 
iioii will be to use a dock- 


Tho lofcwnj tfc; need to be updated To change ftetpdye action 
u» the nghr tncute b>/tcn to dkk the tits you i*anf lo cl**** 
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Update 

1 Caned | 


isn't as dynamic as NetWare. 

Shiva helped Microsoft integrate PPP- 
based dial-up networking into Windows 
95, and the results are impressive. From 
home, I can dial the office and run three 
protocols (IPX/SPX, NetBEUI, and 
TCP/IP) and two clients (Novell and Mi¬ 
crosoft), navigating the full panoply of re- 
sources on our net¬ 
work. Negotiation 
of communications 
settings, a problem 
in earlier beta ver¬ 
sions, was smoother 
in the current Beta 
3. Resource brows- 
ing, however, re¬ 
mains maddeningly 
slow. Microsoft 


The Briefcase (above) helps 
you manage files that 
sometimes live on a desktop 
or server machine and at 
other times travel with you on 
a portable PC. 

Wizards (right) make it easier 
to navigate the forest of 
dialog boxes involved in the 
note laptop. Punch the configuration of dial up 

• iccl button, and you trig- "**"<**•"«• Note that 

.... .. n llmf '‘Internet” is now a supported 

. . 1 lurr y °* v "y as ppp server type, which means 

Windows 95 negotiates you can establish a dial-up 
VS till applications to re- connection to an IP service 

Use their hold on files 2f” s "'" JSto,be 
•mkI devices, and then un¬ 
loads drivers. Dock the PC, and every - 
iliing comes back. (Caveat: I've seen this 
done but haven’t tried it myself.) Everyone 
will want to do this, but everyone doesn’t 
Live a docking station. 

What does Windows 95 do for non- 
tlockable portables? On the hardware side, 
ii handles the hot swapping of PCMCIA 

• »ids (as does OS/2 Warp), and it can 
monitor battery power and react to sus- 
pend/resume events. There's also a hard¬ 
ware profiles manager (again, a la OS/2 
Waip) (hat can prompt you at boot-up time 
lo choose between, say, an office config- 
im in ion and a remote setup. Even with all 
iln flexibility, though, you can still re¬ 
in mi more often than you like—as when 
>«»ti change your IP address. Windows 95 



says its protocols are “slow-1 ink aware,” 
which helps make data transfer more ro¬ 
bust. What would also help would be im¬ 
proved client-side caching, so that labori¬ 
ously retrieved directory listings need not 
be refetched. 

I had to dial in to a Windows NT ma¬ 
chine because the Windows 95 remote- 
access server in the previous beta version 
had vanished in Beta 3. It will he avail¬ 
able separately, and that's a relief to cor¬ 
porate IS managers. If they were suspi¬ 
cious of Windows 3.1 l's 
peer networking, they'll be Hj MicrosoftCorp. 
terrified of deploying thou- |$j ( R “69400 
sands of Windows 95 sys- lAri (206)882 8080 
terns, each of which could be fax: (206) 936^329 

a security risk. 


Windows 95*s mail client, now called 
Microsoft Exchange, uses the LAN when 
you're in the office and dial-up networking 
when you’re elsewhere. A nifty remote 
preview feature lets you scan message 
headers and specify which to retrieve. 
Users of nondockable portables will ap¬ 
preciate its ability to fetch messages non¬ 
destructive^—that is, without altering the 
state of the post-office message store. 

Why do that? If you operate separate 
home, office, and road PCs, you know that 
managing multiple local message stores 
leads to vexing synchronization problems. 
If you can't avoid these problems by con¬ 
solidating everything into a multipurpose 
PC, it’s handy to let multiple PCs share 
one post-office account without stepping 
on each other’s toes. I used Exchange to re¬ 
motely access both 
my Microsoft Mail 
and CompuServe ac¬ 
counts. 

Mobile users will 
appreciate Windows 
95’s deferred-printing 
capability. You can 
print to a network 
printer when you're 
off-line. When you re¬ 
connect, Windows 95 
finds the printer and 
prompts you to com¬ 
plete the job. 

You can use the 
Windows 95 Brief¬ 
case to help synchro¬ 


nize files between your portable PC and 
a desktop or server system. You might, 
for example, keep a PIM (personal infor¬ 
mation manager) data file on a server to 
share it with others and include it in the 
nightly server backups. If you drag a copy 
of the file to your portable's Briefcase, it 
can move the file hack and forth for you. 
When you’re leaving the office, a Briefcase 
update copies from the server to your 
portable. When you return with new PIM 
data in the Briefcase, another update ef¬ 
fects the reverse transfer. ■ 


Jon Udell is BYl'E's executive 
editor of new media. You can 
reach him on the Internet or 
BIX at judell@hix.com. 


JUNE 1995 IIYTK 







































XX 


A Computer 
Designed For 
You Movers 
And Shakers 



The ultimate 
mobile 
computing 
solution. 

We designed the Model 
7108 Mobile Field Com¬ 
puter System specifically 
for use in moving 
vehicles—where harsh 
operating conditions 
are the norm. The 7108 
is built to take shock, 
vibration, and high 
temperatures—it’s 
even water resistant! 


Planes, 
trains, and 
automobiles. 

Perfect for use on 
land or sea, or 
in the air—even 
test vehicles 
used by automobile 
and tire manufacturers, 
the Model 7108 Mobile 
Field Computer System 
can handle conditions 


Rush The Info To 

Name: 

Company.. 

Address: 
c, «y. st, zip. 

Phone: 



Fax this ad directly 
to: 713-541-8226. We’ll 
show you the best route 
to mobile field computing! 


that would destroy 
ordinary PCs—in fact, 
it makes those systems 
kx)k like they’re 
standing still! 



1 - 800 - 627-8700 


Fax:713-541-8226 lnt:713-541-8200 
Internet: sales@texmicro.com 


BYTE7108-01 o «995. Toms Micio. Inc 
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PDAs Bounce Back 



per unit. Because each 
PDA requires its own 
unique display, vendors 
can’t take advantage of 
the economies of scale 
that notebook vendors 
enjoy. After the LCD, the 
most expensive compo¬ 
nent in a PDA is usually 
RAM. The less memory 
the PDA needs, the more 
control its designers have 
over system cost and size. 

For this reason, many 
PDA applications and 
some OSes are written in assembly language to conserve as 
much memory as possible. 

The purchase price of a PDA often pales, however, 
when compared to the user's long-term cost of subscribing 
to a wireless communications service. RadioMail (San 
Mateo, CA), a provider of H-niail and other wireless ser¬ 
vices, charges $39 to $ 139 per month for access to the 
Ardis radio network. The lowest fee in that range allows 
you to send up to 1 (K) messages of 240 characters each 
per month. Additional messages cost 21 to 36 cents each. 

If you add paging services, connections to on-line services 
such as CompuServe, or access to information downloads 
such as stock quotes, your monthly bill escalates. On the 
bright side, many of these services were unavailable or 
more expensive when PDAs first appeared a few years ago. 

Form Follows Function 

PDAs are very diversified, and they'll probably become 

more so in the future, although this is a matter of debate. 

continued 


Slowly but surely, 
PDAs are evolving 
into useful business 
tools. High prices 
and an inadequate 
wireless 
infrastructure 
remain obstacles. 


MICHAEL NADEAU 


C all them what you like— 

PDAs (personal digital 
assistants), personal 
communicators, orga¬ 
nizers, palmtops, or hand-held PCs— 

Inn sooner or later, you'll almost cer¬ 
tainly be using a small computing 
device to communicate and manage 
information. Even Uxlay, in what might 
he considered the primeval era of 
PDAs, they help thousands of users 
keep track of schedules, maintain to- 
do lists, and serve as mobile nodes for 
exchanging data in remote locations. 

Mobile workers are using PDAs to 
gather sales statistics, retrieve information from on-line 
databases, and keep in touch with their home offices via 
paging services or even cellular phone networks. 

So why, after years on the market, have PDAs failed to 
take the world by storm? Unfortunately, they are still prod¬ 
ucts of an immature technology. While they can perform the 
alcove tasks and more, they're relatively inefficient, or pro¬ 
hibitively expensive, or both. Some companies that were 
planning to introduce PDAs have postponed their projects, 
mill others (e.g., Eo) have vanished from the market. 

Hut the gtxxl news is that PDAs are evolving rapidly. 
Prices for both systems and services are dropping. User 
Interfaces and hardware designs are growing better suited 
for important tasks. Desktop connectivity—which was at 
lirst almost nonexistent—is widely available and much 
more sophisticated. Battery life is improving. More de¬ 
velopment tools are available and software is multiply¬ 
ing Perhaps most significantly, wireless communications 
services are becoming more affordable and widespread. 


Cost Controls 

I oday, price is still a major barrier to the proliferation of 
PDAs. A general-purpose PDA with integrated land-line 
mul wireless modems will cost you $ I (XX) to $1500. That's 
not cheap, but nearly two years ago such a device (the Eo 
Personal Communicator 440) cost nearly $3(XX). 

Personal organizers have dropped in price as well. The 
street price of the Casio Z-7(XM), for example, has dipped 
horn $7(X) to $4(X). The industry consensus is that sales will 
surge when prices hit between $6(X) and $7(X) for a de- 
viiv w ith two-way wireless communications and between 
V!(M) and $3(X) for a less communicative PDA. 

A few key components are keeping PDA prices high. 

I CD screens are a relatively costly item—as much as $30 
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Some observers think each important func¬ 
tion will spawn its own small, inexpen¬ 
sive, specialized device. Others believe 
that improved technology and economies 
of scale will eventually allow a few gen¬ 
eral-purpose PDAs to adequately and cost- 
effectively perform many different tasks. 

“Each hardware manufacturer has dif¬ 
ferent ideas about what they want to build,” 
says Gordon Mayer, CEO of Geo Works 
(Alameda, CA), which supplies GEOS to 
several PDA vendors. Those ideas seem 
to depend on the historical hardware and 
application focus of the company (see the 
table ‘The Wide Variety of PDAs”). 

Eor instance. Motorola (Schaumburg, 
IL) is a leading communications company, 
so it's no surprise that its Envoy and Marco 


systems emphasize E-mail and wireless 
connectivity. Cellular-phone vendor Nokia 
(Salo, Finland), which recently bought a 
stake in GeoWorks, is planning several 
cellular-based PDA-like products for the 
consumer and business markets. 

Communications-bascd devices such as 
the Marco arc expensive ($I(XX) or more) 
and are aimed at a relatively small group of 
business users. The personal organizer ap¬ 
plications they include have a strong slant 
toward communications. For instance, the 
Magic Cap software from General Magic 
(Sunnyvale, CA) can automatically pull 
E-mail information from its address book 
when you send a wireless message. 

Large Japanese consumer-electronics 
companies (c.g.. Sharp and Casio) tend to 


sell devices that emphasize universal tasks! 
such as scheduling, note-taking, and to-l 
do lists, instead of wireless conimunica-fl 
lions. Their personal organizers offer near-1 
ly all the communications options of, say,I 
Motorola’s Envoy, but only as relatively J 
expensive add-ons that seem more like anl 
afterthought. For the most part, these or-1 
ganizers are not as versatile as the PDAsI 
from Apple (Cupertino, CA), Sony, Mo-fl 
torola, and a few other vendors. 

Traditional computer companies like! 
Hewlett-Packard (Palo Alto, CA) tend to 1 
place a higher priority on making their! 
hand-held devices compatible with desktop] 
PCs. The HP 2(X)LX has a QWERTY key-1 
board, uses MS-DOS, and comes with the! 
LapLink file transfer utility from Traveling! 


The Wide Variety of PDAs 




Apple Newton 

MessagePad 120 

Casio Z-7000 

Personal Digital 

Assistant 

Fujitsu PoqetPad Plus 

Hewlett-Packard 

HP 200LX 

OS 

Newton Intelligence 

GEOS 

MS DOS 5.0 

MS DOS 5.0 

CPU 

20 MHz ARM 610 

NEC V20-based 

16 MHz NEC V30 

7.91 MHz 80C186 

I/O ports 

serial/LocalTalk, IR 

serial. IR, headphone jack 

serial (two), IR, keyboard 

serial. IR 

Standard RAM/ROM 

1 MB/4 MB 

1 MB/4 MB 

2 MB/2 MB 

1 MB/3 MB 

Standard 

communications 

none 

none 

none 

none 

Optional 

communications 

modem, radio modem, pager 

modem, cellular modem, pager 

modem, radio modem 

modem, radio modem, 
cellular modem 

Expansion 

one Type II PC Card 

one Type II PC Card 

one Type II and one Type III PC Card 

one Type II PC Card 

Input 

stylus 

stylus 

stylus, optional keyboard 

QWERTY keyboard 

Desktop connectivity optional 

optional 

optional 

yes 

Battery 

alkaline AA or nickelcadmium 

alkaline AA 

nickel cadmium 

alkaline AA 

Weight 

1 ii» 

1 lb. 

1.77 lbs. 

11 oz. 

Dimensions (inches) 

8 by 4 by 1.2 

6.8 by 4.2 by 1 

10 by 4.6 by 1.5 

6.3 by 3.4 by 1 

Base price 

$599 

$499.95 

$1275 

$549 


Noto: Not every hand-held computing dovice is listod in this table, of course, howovor, it does represent the broad variety of devices. 
The proliferation of widely different hardware dosigns and OSes is rorniniscont of the earty days of desktop computers. 


J.*« BYTE JIINI- l‘W!S 


* 















Software (Bothell, WA). A full range of 
communications options is also available. 

Expect many more variations of these 
basic archetypes to appear in years to come. 
What you won’t likely see are many PDAs 
larger than the currently available offer¬ 
ings. “People want products that kx>k like 
a notebook |PC| or something you hold in 
your hand,” says Ken Dulaney, an analyst 
with the Gartner Group (Santa Clara, CA). 

Tweaking the User Interface 

T hese varied approaches to hardware de¬ 
sign and basic functions also dictate the 
limits of the user interface. Ideally, per¬ 
haps, users wouldn’t have to confront more 
than one general type of interface on the 
different computers they use. But it is prov¬ 


ing impractical to design a common user 
interface that's scalable from small pocket- 
size devices to larger hand-held units to 
full-size desktop systems. Some vendors, 
such as Apple, strongly believe it’s prefer¬ 
able not to try—it’s better to design a fresh 
interface that's optimized for PDAs rather 
than cling to desktop standards that are 
more appropriate to large screens. 

Even among small mobile devices, how¬ 
ever, there’s enough variety to make user- 
interface design a challenge. An interface 
that works on a palm-size PDA might fail 
on a pocket-size pager. 

Microsoft (Redmond, WA) has been 
struggling for years to make a version of 
Windows that fits on a PDA. That project, 
known as WinPad, is on a back burner. 


Attention has shifted to object-oriented 
OSes such as GeoWork's GEOS, Apple's 
Newton Intelligence, and General Mag¬ 
ic’s Magic Cap, which are inherently suited 
to small devices. 

For one thing, these OSes are more 
modular, so the user interface can be mod¬ 
ified for different classes of devices or ver¬ 
tical markets without rewriting other parts 
of the OS. Changing the interlace of a con¬ 
ventional desktop OS requires either a 
major overhaul or the addition of a shell 
program—not a desirable alternative for 
PDAs, where memory is at a premium. 

GEOS goes the farthest in decoupling 
the user interface from the underlying ker¬ 
nel. It supports a generic interface, which 
is common to all GEOS applications, and 



Motorola Envoy 

Wireless 
( umunicator 

Motorola Marco 
Wireless 

Communicator 

Psion Series 3a 

Palmtop 

Sharp Zaurus 

ZR-5000 

Sony Magic Link PIC-1000 

[ Magic Cap 

Newton Intelligence 

Epoc (proprietary) 

Synergy (proprietary) 

Magic Cap 

[ Hi MHz Motorola 168349 

20 MHz ARM 610 

8 MHz NEC V30H-based 

9.216-MHz Sharp ESR-P16 

16-MHz Motorola 1 68349 

[ Migicbus. IR. modem 

serial/LocalTalk. IR 

serial, parallel 

serial. IR 

serial, IR. phone headset 

F 1 MB/4 MB 

1 MB/5 MB 

512 KB/1 MB 

1 MB/4 MB 

512 KB/4 MB 

1 modem, radio modem 

radio modem 

none 

none 

modem 

I pager* 

pager * 

modem, radio modem 

modem 

pager 

I two Type II PC Card 

one Type II PC Card 

proprietary slots 

one Type II PC Card 

one Type II PC Card 

1 stylus, optional keyboard 

**• 

stylus 

QWERTY keyboard 

stylus, QWERTY keyboard 

stylus, optional keyboard 

■ yes 

optional 

optional 

optional 

optional 

I nickel-cadmium 

nickel-cadmium 

alkaline AA 

alkaline AA 

alkaline AAA or lithium-ion 

jtl7 lbs. 

1.8 lbs. 

9.7 oz. 

13.6 oz. 

1.2 lbs. 

| 7.6 by 5.8 by 1.2 

7.5 by 5.8 by 1.4 

6.5 by 3.3 by .9 

6.7 by 3.9 by 1 

7.5 by 5.2 by 1 

1 $1000 to $1500 

$900 to $1400 

$545 

$749 

$699.95 


Kiging also supported via built-in radio modem. 
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Rewriting Handwriting Recognition 


Ell-QlK IFimiaHHITl 

LfyitMA; 


Lexicus 

Longhand 


software 



Recognizes recognizes 
Recognizer recognizer 

cursive 

Recognize recognize 
Recognized recognized 
Flcasufzes reasuizes 

handwriting. 

jie, c.o.g. nii 


Lexicus Longhand uses neural networks to recognize raw 
images and patterns in cursive handwriting. It compares 
unrecognized words to a 25,000 word dictionary and uses 
statistical methods to generate a list of best guesses from 
which you pick the intended word. Lexicus says the process 
takes only 1 or 2 seconds and that overall recognition 
exceeds 90 percent. 


DAVID ESSEX 

T he Dooncsbury strip. It haunts 
every conversation about hand¬ 
writing recognition—and also serves as 
a milestone that marks where the tech¬ 
nology has been and where it needs to 
go. When cartoonist Garry Trudeau 
ridiculed the Apple Newton's comical 
mangling of simple phrases, he gave 
voice to the public’s unspoken verdict 
on the fledgling PDA market: Sorry, but 
your act isn’t ready for prime time. 

As a result of the Dooncsbury deba¬ 
cle, the leading developers of handwrit¬ 
ing-recognition software learned two 
lessons: do a better job of recognizing 
handwriting and do a better job of man¬ 
aging users’ expectations. Developers 
say that users shouldn’t expect a com¬ 
puter to recognize writing that even a 
person can barely recognize. 

Selling into vertical markets helps, as 
Apple has learned by repositioning the 
Newton MessagePad. Pen-based com¬ 
puters deployed by a corporate MIS de¬ 
partment are more likely to be accom¬ 
panied by training, as well as the 
expectation that users must learn to work 
with the devices. Vertical-market appli¬ 
cations are also more likely to involve 
the frequent use of forms, where con¬ 
strained text entry greatly simplifies the 
difficult task of recognition. 

PDA developers have also learned to 
downplay the emphasis on handwriting 
recognition as a key component of the 
user interface. The latest designs make 
use of point-and-tap selections and dig¬ 
ital ink (unrecognized drawing and jot¬ 
ting stored as bit maps). But digital ink 
needs more memory and disk storage— 
which PDAs tend to have in short supply. 

Perennial Challenges 

Although the key issues are almost all 
soft ware-related, some hardware dial- 
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lenges remain. The ice-1 ike sur¬ 
faces of LCD screens on early 
pen computers caused people to 
write less legibly than usual, and 
the weight and thickness of the 
stylus did not always mimic 
those of traditional pens. In re¬ 
sponse, we're starting to sec 
writing surfaces with more fric¬ 
tion from vendors such as Cal- 
Comp, as well as redesigned sty¬ 
luses. Hardware vendors are also 
working to minimize parallax 
(i.e., how a user perceives the 
separation between the writing 
point and where the point ap¬ 
pears on the digitizer). 

Meanwhile, research aimed at 
improving recognition contin¬ 
ues. There are two broad ap¬ 
proaches: the method of throwing 
many specialized algorithms at 
basic pattern recognition (a trend 
also observed in AI programs, 
such as neural networks and ex¬ 
pert systems); and application of 
contextual and grammatical post-pro¬ 
cessing, which is common in speech 
recognition. 

Most first-generation recognizers 
compared each newly written character 
to a set of similar ones. Now, research is 
focused on using computational and sta¬ 
tistical methods to spot deviations from 
the iikkIcI characters. An example is the 
process of analyzing the different ways 
of writing an uppercase A, as explained 
by John S. Ostrem, vice president of 
R&D at Communication Intelligence 
(Redwood Shores, CA), the maker of 
PenDOS and Handwriter. 

The right downstroke of the A might 
end at the bottom, or it might barely pass 
the crossbar. To account for such dif¬ 
ferences, recognizers use a technique 
called clastic matching . By measuring 
perhaps six or eight Fourier coefficients 
plotted between representative points on 
both the unknown and reference char- 
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acters, an elastic matching algorithm 
calculates whether the coefficients fall 
within a permissible range. One study 
found the resulting error rate to be half 
that of linear (nonelastic) matching. 

Grammatical and contextual analysis] 
methods try to guess the likelihood of 
certain letters or words occurring near] 
each other, based on language rules. If 
the pattern-recognition algorithms are] 
uncertain about the identity of a Q % for 
example, a contextual analyzer might] 
check the next character to see if it’s a U\ 
and is at the beginning of a word. When 
the algorithm exceeds a particular con-1 
fidence threshold, the recognizer inter-] 
prets the character in question as a Q. I 
Lookup dictionaries have also become I 
standard fare. They are frequently aug-l 
merited by contextual algorithms or arc 
narrowed to domains relevant to the 
user’s special interests. A vendor. Lex-] 
icus (Palo Alto, CA), claims the dictio-J 

Palm Computing's Graffiti requires users to I 

. learn a modified version of the alphabet. 

M 

When combined with Caps Lock and a 
separate numbers key. Graffiti purportedly 1 
^ achieves close to 100 percent accuracy, i 


























nary in its Longhand cursive hand¬ 
writing recognizer correctly guesses an 
unidentified word about 80 percent of 
the time (see the screen). Users choose 
their intended word from a list of can¬ 
didates. 

Using so many advanced techniques 
at once requires greater CPU power 
and memory capacity than is typical of 
t today’s hand-held devices. According- 
I ly, complicated neural-net approaches 
I like those in Longhand work only on 
I larger pen computers. Developers ex¬ 
pect low-cost, high-speed RISC chips 
such as the StrongARM from Digital 
Iquipment and Advanced RISC Ma¬ 
chines to bring these advanced tech¬ 
niques to smaller devices. 

Palm’s Alternative 

; Another approach is Graffiti, a cross- 
platform recognition engine from Palm 
Computing (Los Altos, CA). Graffiti 
| requires users to print with a simpli¬ 
fied version of the English alphabet. 
All but six of the 26 letters are the same 
us their traditional uppercase and low¬ 
ercase equivalents. The rest are gencr- 
«!l> based on parts of traditional char¬ 
acters (sec the figure at bottom left). 

The idea, says Palm Computing, is to 
make each character more distinguish¬ 
able so that it won’t be confused with 
others. (A special shift key lets you 
specify numerals.) Recognition is re¬ 
putedly close to l(K) percent, and Palm 
lays that most people become compe¬ 
tent with the new alphabet in about 20 
minutes. 

I lowever. Palm’s competitors—and 
many users—are skeptical about the 
idea of adopting a new alphabet. They 
believe that the computer should adapt 
to the user, not the other way around. 

Most developers continue to concen¬ 
trate on the challenge of recognizing ex¬ 
isting writing styles. All they ask is to be 
judged by a fair benchmark. “If you 
write something and no one else can 
icad it, don't expect a computer to,” says 
Madeline Duva, Communication Intel¬ 
ligence’s director of business develop¬ 
ment. ‘These things are not magicians.” 


Ihivid Essex is a H TIE technical editor 
far reviews. You can contact him on the 
Internet or IUX at dessexQ hix.com. 


a specific interface, which is left to the 
discretion of the developer. An abstraction 
layer separates and translates between 
these two interfaces. Mayer calls this “the 
most innovative piece of our technology.” 

Magic Cap’s pictorial user interface will 
not scale down as easily to small pocket- 
size devices. The Newton’s emphasis on 
handwriting recognition similarly limits 
its scalability (although the latest Newton 
applications rely less and less on freehand 
text entry). Both interfaces arc more easily 
scaled upward; in fact. General Magic has 
announced plans for a Windows version 
of Magic Cap. 

User interface design for PDAs is 
closely intertwined with the method of 
user input. Styluses are fairly standard, but 
for now, PDA vendors are avoiding hand¬ 
writing recognition. Not only is it too un¬ 
reliable, but the recognition engines also 
tend to hog processing power and memory. 
One promising alternative, however, is a 
recognition engine called Graffiti from 
Palm Computing (Los Altos, CA). Graffiti 
is available for Newton, Magic Cap, and 
GEOS systems (see the text box, “Rewrit¬ 
ing Handwriting Recognition”). 

Connecting to the Desktop 

Every PDA vendor is beefing up its desk¬ 
top connectivity in response to user de¬ 
mand. “By far, the most important kind of 
communications is to talk to the desktop 
conveniently,” says Randy Palmer, U.S. 
product manager for palmtops at HP. 

Virtually all PDAs provide some means 
of exchanging files with PCs or Macs, but 
few provide this capability as a standard 
feature. That’s not likely to change soon. 
Although many users want desktop con¬ 
nectivity, others avoid it and “dedicate a 
certain task to a certain device,” says the 
Gartner Group’s Dulaney. Adding file 
transfer features to PDAs to accommodate 
some users would increase prices and con¬ 
sume precious memory for all. 

Even when the desktop connectivity gap 
is bridged, users face the problem of data 
synchronization. Most people want desk¬ 
top connectivity as a means of simplifying 
data input; it’s easier, for instance, to enter 
names and addresses into a card file with a 
desktop keyboard than with a stylus or a 
tiny PDA keyboard. But later, when you’re 
on the road, you'll probably add some new 
records to the address book on the PDA. 
Now you’ve got two different versions of 
your address book—one on the PDA, and 
another back home on the desktop. Some¬ 
how you’ve got to synchronize the data. 

As more businesses deploy PDAs 
among their mobile workers, group tasks 


Unleash your 

Pentium/Alpha! 


Microway's NDP Fortran & C|C++ are the 
only 32-bit compilers which take full ad¬ 
vantage of the Pentium and Alpha's dual 
numerics units. 'Iliey run on DOS, UNIX, 
OS/2, NT and OS/F. To get RISC numeric 
performance from a Pentium or Alpha you 
need to schedule your code and use Su¬ 
perscalar optimizations. In his Jan. '95 Dr. 
Dobbs article, S. Fried describes how to get 
35 megaflops from a Pentium using NDP 
Fortran. Hie Alplia version of NDP Fortran 
hits 88 megaflops running on OS/F or NT 
systems or on IX)S using Micro way's new 
ISA add in card. Ihit our compilers or Pen¬ 
tium, i860 and Alpha systems to work for 
you today. Call for white papers on Pen¬ 
tium, i860, or Alpha Code Generation, 
OS/2 or our Pentium FDIV fix, now! 


i860,/Pentium/Alpha 
Supercomputers 


BX Series PcntiunVAIpha/1860 Workstations - 
Micro way's workstations and industrial PCs come 
configured with DOS, OS/2, UNIX, From.... $2195 

GiK»cu^>c ,9 1 hree to six QuadPutcrs- Up to 24 
i860's tbr$50K! Computational Server runs NFS. 

Number Smasher^860 IJp to 80 megaflops, 
does 1024FFTinjust .9 ms. From.$2995 

Quad Putc r?860 Four 40 MI Iz i860’s plus shared 
memory equals 320 megaflops.$ 11995 

ArrayPRO/XP m -100/200 megaflops, 400 MB/Scc 
memory, 80 and 33 MB/Scc DSP Interfaces.... $8995 
Number Smasher^Alplia 100* megaflops - this 
ISA Superscalar add in card runs on DOS or UNIX. 
It uses T8 links for parallel processing. From $5995 


NDP Compilers 


Microway’s family of 32-bit compilers run on 
IX)S, OS/2, NT, UNIX, and OS/F generating 
code for the Intel 386, 486, Pentium, i860 and 
DEC Alpha. 

NDP Fortran** is a full F77 with complete 
VMS, F66, DOD, and MS extensions. 

NDP C1C++™ runs in K&R, ANSI and C++ 
modes and generates the highest quality 
numeric code of any 32-bit C compiler. 

NDP Pascal™ is a full ISO Level 0 translator. 
IX)S releases includes VCPI, DPMI, NDPLink, 
VM, NDPLib and GRKX-Microway's hit mapped 
graphics library. 11k 486/Pentium version adds 
486/Pentium code generation, Clcarvicw, the 
MGX vector graphics library, and DPMI DOS 
Box support for demand paging and GREX. 

386 Version 4.41.$695 

Pentium/486 Version 4.5.$995 

OS/2 releases use IBM Tools, take advantage 
of the IBM WorkFramc and include MGX 

386. $595 

486/Pentium.5895 

Alpha NDP compilers start at.$795 

Call for UNIX, OS/F and NT pricing. 

NDP Fortran 90 extensions to NDP Fortran...$295 


Micromy 

Research Park, Kingston, MA 02364 USA 
(508) 746-7341 FAX (508) 746-4678 
Call for Germany, India. Indonesia. Israel, 
Japan, Poland, Russia and U K. 


























WHEN IT COMES TO CD-ROM. 

OTE THE BOOK 



BYTE Guide to CD-ROM, Second Edition 
by Michael Nadeau 
Includes One CD-ROM Disc 
$39.95 USA 
ISBN: 0-07-882104-5 

Now Fully Revised & Expanded! 


This Exclusive CD-ROM Package Includes 
•Sound Clips and Clip Art 
* Samples of CD-ROM Applications 
* Multimedia Authoring Tools 


Part buyer's guide, part standards guide, 
and part trouble-shooter, the BYTE Guide to 
CD-ROM, Second Edition discusses all 
aspects of this burgeoning technology so 
you can take full advantage. 





Guide to 


CD-ROM 



SECOND EDITION 


Exclusive Book/(D ROM 
Package Include: 
Over 400Reviews of (DROM Idles 
•Demos and Samples of 
(D ROM Appbcatioas. mhos: 
Broderbuncfs KidPix Studio, 
Game leeks Quarantine. 

and Knowledge 
Adventuce's Discoverers 


Everything You 
Always Wanted 
To Know About 
CD-ROM and More! 




Guideto 


An Authoritative and Comprehensive 
Resource to Using and Programming THescript 


Guide to 


BYTE 


OpenDOC 





Guideto 


OPTIMIZING 
WINDOWS 95 




ffl 


WBm&i 
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W\ 


Shortcuts for 
Increased 
Productrvity 


BYTE Guide to Telescript 
by Cronder Concepcion and 
Paul Staniforth 
$29.95 USA 
ISBN: 0-07-882119-3 
Available June 


BYTE Guide to OpenDoc 
by David Berkowitz 
$29.95 USA 
ISBN: 0-07-882118-5 
Available September 


BYTE Guide to Optimizing Windows 95 
by Craig Menefee and Lenny Bailes 
$29.95 USA 
ISBN: 0-07-882120-7 
Available September 


OSBORNE ^8 Available now at your local book and computer stores or call 1-800-822-8158. 

Use your American Express, VISA, Discover, or MasterCard. 
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Ifl ^MIONWIDE STORES 




ALABAMA 

Madison 

Madison Books & 
Computers 
PH:205 772 9250 
FAX: 205 461 8076 

ARIZONA 

Phoenix 

Computer Library 
PH:602 547-0331 

CALIFORNIA 

Berkeley 

Cody's Books Inc. 

PH: 800 479 7744 in CA 
PH 800 995 1180 
Nationally 

Citrus Heights 
Tower Books 
PH 916961 7202 

Cupertino 
Computer Literary 
It oetaps 
PH:408 973 9955 

flows 

UCD Bookstore 
University of California 

PH: 916-752 2944 

los Arufeles 

ASUCLA Students Store 
PH: 310 206 0763 

Mountain View 
Printer's Inc. 

PH 415 961 8500 

Pah Alto 
Printer’s Inc. 

PH:415 327 6500 

Stanford Bookstore 
PH:800 673 2348 


Sacramento 
Tower Books 
1600 Broadway 
PH:916 444 6688 


San fraiHnco 
Stacey's Professional 
Bookstore 
PH: 800-926-6511 
EMAIL staceysbkMaol.com 

Son Uus Obispo 
Earthling Bookshop 
PH805 54 3 7951 
FAX 805 543 8488 

Santa Barbara 
Chaucer s Bookstore 
PH:805 563 0010 

UCSB Bookstore 
The University of California 
Santa Barbara 
PH:805 893 2082 

Sunnyvale 
Computer Literacy 
BHnMi 
PH 408-730-9955 

COLORADO 

Boulder 

University Book Center 
CU Boulder 
PH: 303-492-6411 
FAX: 303-492-0421 


OM'OSBORNibooq 




Colotodo Springs 
The Chinook Bookshop 
PH: 719 635 1195 
FAX: 719-635 0792 


MINNESOTA 




% 


*/. 




University of MN East Bank 
Bookstore 


Denver 
Biblio Tek 
PH: 303 534 3460 


Longmont 
United Techbook (a 
PH: 303 651 3184 
FAX: 303 651 3405 

CONNECTICUT 

flffW rlurrfi 

Yale Co 0p 
PH:800 Ell YALE 
FAX: 203-772 3665 

FLORIDA 

Caumvdk 

Construction Bookstore 
PH 904 378 9784 
FAX: 904 378 2791 

GEORGIA 

Atlanta 

Oxford Bookstore 
PH: 404 262 3333 
FAX: 404 364 2729 

HAWAII 

Honolulu 

University of Hawaii 
Bookstores 
PH: 808 956 4338 
FAX: 808 956 4323 


PH: 612-625-3005 
FAX:612-625-1861 

NEW HAMPSHIRE 

Hanover 

Dartmouth Bookstore 
PH: 800 624 8800 (outside 
NH) 

PH: 800-675-3616 (in NH) 
FAX 603 643 5170 


Dayton 

Wilkies Downtown 
PH:S13 223 2541 
FAX: 513 223 2869 

forrborn 
Wilkie's Fairborn 
PH:513 429 1677 


NEW JERSEY 

New Brunswick 
Rutgers University 
Bookstore 
PH:908 246 8448 

NEW MEXICO 

Albuquerque 
Page One, Inc 
PH: 505 294 2026 

NEW YORK 

Buffalo 

Village Green Bookstore 
PH: 716 884 1200 
FAX: 716 884 3007 

Huntington 
Rooks Revue 
PH:516 271-1442 
FAX: 516 271 5890 


lima 

Readmore 
217 Flanders 
PH:419 225 5826 
FAX: 419-225-5537 

Readmore's Hallmark 
3330 W Elm Street 
PH:419 225 5826 

Youngstown 
Younqstown State 
Unrversity Bookstore 
PH 216 742 3589 
FAX:216 742 3145 

OREGON 

Beaverton 

Powell's Bookstore at 
Cascade Pla/a 
PH: 503 643 3131 
FAX 503 641-1554 


ILLINOIS 
Naperville 
Books and Bytes 
PH: 708 416 0102 
FAX: 708 416-0375 

MARYLAND 

c ONegt ran 

Maryland Book Exchange 
PH:30 1 927 2510 
FAX: 301 209 7118 

Boston 

Chariesbank Bookshops 
PH 617 236 7442 
FAX 617 236 7418 

Burlington 
SoftPro Books 
PH 617 273 2919 
FAX 617-273-2499 
EMAIL: books* 
softproeast.com 

Cambridge 
Quantum Books 
PH. 617 494 5042 
FAX 617-577 7282 
EMAIL 

guanbookMworld.std.com 

Newton Highlands 
New England Mobile 
Bookfair 

PH: 617-527-5817 
FAX: 617-527-0113 

MICHIGAN 

Kalamaroo 
Western Michiaan 
University Bookstore 
Western Michigan 

W616387 3930 
FAX:616 387 3941 


New York City 
Benjamin Books 
PH: 212-432 1103 
FAX: 212-432 1104 

Coliseum Bookstore 
PH: 212-757 8103 
FAX: 212 489 0925 

JAR Computer World 
PH:212 732 8600 

McGraw Hill Bookstore 
PH: 212-517-4100 
FAX: 212-512 4105 

New York University 
Computer Store 
PH:212 998 4591 

Rochester 

Campus Connections (RIT) 
PH: 716 475 2504 

Village Green Bookstore 
1954 West Ridge Road 
PH: 716-723 1600 
FAX: 716-723 1669 

Village Green Bookstore 
716 Monroe Avenue 
PH:716 46 1 5380 
FAX: 716-461-9333 

Syracuse 

Syracuse University 

Bookstore 

PH: 315 443-1654 

OHIO 

Cleveland 
Business Outreach 
PH 216 348 1744 
FAX: 216 348-0375 


lugene 
Book Mark 
PH: 503 484 0512 
FAX 503 484 3130 

Portland 

Powers Technical Books 
PH: 503 228 3906 
FAX: 503 228 0505 

PENN5YLVANIA 

Doykstown 

Village Green Bookstore 
PH:215 230 7610 
FAX 215 230 7615 

(he 

The Erie Book Store 
PH:800 252-3354 
FAX:814 456 2702 


Philadelphia 

Bookstore of the University 
of Pennsylvania 
PH 215 898 4900 
FAX 215 898 6997 

Pittsburgh 
Book Center 
University of Pittsburgh 
PH: 412 648-2321 
FAX:412 648 1902 

Scranton 

Paperback Booksmith 
PH: 717 346 9162 

RHODE ISLAND 

Providence 
Brown Bookstore 
PH:401 8633168 
FAX 401 863 2233 



TEXAS 

Arlington 

Taylor's Technical Books 
PH 817 548 TECH 

Austin 

University Co Op 
PH:512 476 7211 

Dados 

Taylor's Technical Books 
PH: 214 239 TECH 

Houston 

Brown Book Shop 
PH: 713-652-3937 
FAX: 713-652 1914 

VIRGINIA 

Bkxksbutg 
University Bookstore, 
Virginia Tech 
PH: 703 231-5991 
FAX: 703 231 3410 

Vienna 

Computer Literacy 
Bi tab n 
PH: 703 734 7771 
EMAIL 

salesMtc.clbooks.com 

WASHINGTON 

Bellevue 

University Bookstore 
PH: 206 646 3300 
FAX: 206 646 3340 

Pullman 

Students Book Corporation 
PH: 509 332 2537 
FAX: 509 332 8239 

Seattle 
Tower Books 
PH: 206283-6333 
FAX 206 285 2188 

locoma 
Tower Books 
PH: 206 473 3362 
FAX 206 473 9141 

WISCONSIN 

Madison 

University Bookstore 
PH:608 257 3784 
FAX 608 257 9479 

Milwaukee 

University of Wisconsin 
HmftM 
PH 414 229 4201 
FAX 414 229 6194 
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such as scheduling and updating sales re¬ 
ports will become increasingly important. 
To avert chaos, everyone has to be work¬ 
ing with the latest version of the schedule 
or the database. So PDA vendors and de¬ 
velopers are working on better file transfer 
and data-synchroni/ation tools. 

For example, Psion (Concord, MA) is 
introducing PsiWin software for the Psion 
Scries 3a Palmtop computer. The Palm¬ 
top files appear in their own volume on 
the Windows desktop, and you can trans¬ 
fer files by dragging and dropping. 

Expected to ship in May, Psion’s Psi¬ 
Win will include many file translators for 
preserving attributes while transferring 
Psion files to many word processor, spread¬ 
sheet, database, or scheduling applications. 
PsiWin will also include a Windows PC 
version of the Series 3a’s data application, 
which will let you create entries using the 
PC’s full-size keyboard and transfer them 
into your Psion Palmtop. In a future release, 
Psion plans to add a Hot Thinking feature to 
automatically reconcile data within the files. 


IntelliLink’s (Nashua, NH) IntelliLink 
connectivity software has a similar fea¬ 
ture that offers a graceful way to resolve 
duplicate agenda appointments: IntelliLink 
lets you send data between your desktop 
PC and PDA at the file level. IntelliLink 
supports several PDAs, including ones 
from Casio, HP, Psion, Tandy, and Sharp. 

If your PDA and desktop machine have 
PCMCIA PC Card slots, you could solve 
this problem merely by swapping storage 
cards back and forth. Intelligent driver 
software could perform any necessary file 
conversions, and your PDA data would 
appear as just another hard drive on your 
desktop. Several vendors make PC Card 
cages that work with desktop PCs. 

Extending Battery Life 

Another challenge is building a PDA that 
can run for days or weeks on a fresh set 
of batteries. But measuring a PDA’s bat¬ 
tery life is tricky. People don’t use PDAs 
like desktop computers; they tend to turn 
portable devices on and off more fre- 



GEOS 3.0 INTEGRATES COMMUNICATIONS 


GeoWorks’s GEOS is one of the smallest general-purpose OSes available, need¬ 
ing only about 1.6 MB of ROM and 512 KB of RAM. It is optimized for low-cost, 
power-sipping, x86-compatible CPUs, and it provides developers with flexible 
options for designing user interfaces. Until now, however, GEOS’s support for com¬ 
munications has lagged behind other PDA-oriented OSes (e.g., General Magic’s 
Magic Cap and Apple’s Newton Intelligence). GeoWorks aims to change that 
with GEOS 3.0. 


GEOS 3.0 adds a critical data communications 
layer atop the core OS. That layer includes a 
mailbox library, a socket library, transport dri¬ 
vers, and fax capability. 

The mailbox library provides a systemwide 
inbox/outbox that streamlines the delivery of 
messages between applications or devices. 
Those messages can be E-mail letters, desktop 
file transfers, or faxes. The mailbox can hold 
messages and defer transmission until it rec¬ 
ognizes that a transport driver has become 
available. For example, you could make a 
change to your calendar, store the change in 
the mailbox, and later use an infrared or wired 
link to record that change on a colleague’s 
PDA or desktop computer. 

Two-way communications channels are pro¬ 
vided by the socket library. GeoWorks bor¬ 
rowed its socket API from BSD Unix; proto¬ 
cols include TCP/IP using SLIP and PPP and 


the IrlAP (Infrared Link Access Protocol) sub¬ 
set of the IrDA (Infrared Data Association, Wal¬ 
nut Creek, CA) standard. Geoworks says full 
IrDA support will be available later. This li¬ 
brary allows a developer to build communica¬ 
tions capability into an application without 
knowing how a given protocol works. The trans¬ 
port drivers handle the actual transmission 
and reception of messages, and they also pro¬ 
vide a user interface for sending and formatting 
the messages. 

GEOS 3.0 supports Class 1 and 2 fax using 
either 1-D or 2-D compression. The fax trans¬ 
port driver is integrated with the mailbox li¬ 
brary, which means that GEOS 3.0 can defer 
fax transmissions and automatically receive 
incoming faxes. 

Other improvements include simultaneous 
support for multiple languages and improved 
memory management. 


qucntly, using them for brief periods of 
time. It makes little difference, therefore,] 
whether a device gets 10,50, or even I (X) 
hours of continuous use. What does matter, I 
says GeoWorks' Mayer, is that users get 
“unconscious” battery life. In other words, 
the PDA must run long enough so that 
users can recharge or replace the batter-1 
ics at convenient, regular intervals. 

Most PDAs sold today have backup bat-1 
leries that preserve stored information even 
when the device is turned off. But adding 
components such as radio modems, cellu¬ 
lar phones, or pagers can drain the main 
batteries much more quickly. Better power 
management is still a top design goal. 

New battery technologies such as the 
optional lithium-ion cells in Sony’s PIC- 
MXX) arc part of the answer, but what’sl 
more important is designing hardware 
that’s less power hungry. “Power man] 
agement is a distinctive art,” says Mike 
Lundgren, U.S. market development man¬ 
ager at Apple’s PIE (Personal Interactive 
Electronics) division. That art includes 
higher integration of system logic into 
ASIC's, lower-power components, and let¬ 
ter power management software (see 
“Brainy, Brawny Batteries” on page 131). 

CPUs are doing their part, too. Mo-j 
torola’s Dragon I 68349 CPU draws only 
300 milliwatts of power at 16 MHz; when 
idle, its power consumption drops to under 
I mW. Casio’s Z-7(XX) uses an 8086-class 
processor and provides excellent battery 
life—although it has been widely criti¬ 
cized for its p<x>r performance. 

One remaining obstacle is that Type II 
PC Cards and controllers are 5-V compo-^ 
nents, but most PDAs use 3.3-V parts. A 
3.3-V PCMCIA design is in the works] 
but PDAs that use them are at least a gen¬ 
eration or two away. 

Communications: The Driving Force 

Most people agree that the key ingredient 
in moving PDAs into the corporate big 
leagues is two-way wireless communica¬ 
tion. As mentioned before, the relatively 
high cost of wireless service is still an 
issue. However, the removal of other bar¬ 
riers could render this moot. Those barri¬ 
ers include a confusing lack of wireless 
standards, an incomplete wireless infra¬ 
structure, and no critical mass of wireless 
devices (see “Radio Days” on page 107). 

Wireless data transmission methods 
range from analog and digital cellular to 
several flavors of packet radio, with saleU 
lite microwave on the horizon. No PDA 
vendor is betting the farm on any one of 
them. Motorola comes closest with its 
hefty investment in the Ardis packet radio 
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When it conies to help for your computer, 
there’s just one word you have to know. 


CompuServe. Because on CompuServe you can be in 
direct touch with many of the hardware manufacturers and 
software publishers themselves. Not to mention a world¬ 
wide network of people like yourself who have already 


COUNTRY 

TOLL-FREE 

DIRECT 

FAX 

Australia 

1-800-025-240 

(♦61) (2) 410-4260 

(♦61) (2)410-4223 

Chile 


(♦56) (2) 696-8807 

(456) (2) 696-1474 

France 

AZUR: 36-63-81-22 

(♦33)1-47-14-21-65 

(♦33) 1-47-14-21-51 

Germany 

01303732 

(♦49) (♦89)66535*111 

(♦49) (♦89)66 53 5-242 

Hong Kong 


(♦852)2599-2788 

(♦852)2506-3445 

Hungary 


(436) (1)212-4612 

(436)(1)212-3126 

Israel 


(♦972) (3) 6388230 

(♦972) (3) 6388288 

Japan 


(481) (3) 5421-5806 

(481)(3)5471-5890 

• nth Korea 

080*022-7400 

(♦82) (2) 528-0472 

(♦82) (2) 528-0597 

Mexico 


(♦52) (5) 629-8190 

(♦52) (5) 629-8198 

New Zealand 

0800-446-113 

(♦61) (2) 410-4260 

(♦61) (2) 410-4223 

South Africa 

0800-112252 

_(^27) (12) 841-2538 

(427) (12)841-3604 

Taiwan 

080-251-009 

(♦886) (2) 651-6899 

(♦686) (2)651-1801 

United Kingdom 

0800289378 

(♦44) (117)9760681 

(♦44)(117)925 2210 

Venezuela 


(♦58) (2) 793-2984 

(♦58) (2) 793-1952 

' .<'where 


(♦1)614-529-1349 

(♦1)614-529-1610 


encountered — and solved — the very same problems 
you have now. You’ll get answers that are fast and accurate, 
so no problem will be a problem for long. 

And that’s just the tip of the iceberg. CompuServe 
is a vast, worldwide information resource that can help 
to make your life infinitely easier in many other ways, 
too. With everything from extensive global communi¬ 
cations abilities to help keep you in touch, to vast research 
resources to help keep you in business — all at your 
service, 24 hours a day, seven days a week. 

For more information on how muc h CompuServe 
can do for you, just call one of the phone numbers listed 
here or e-mail us at USINFO@CIS.compuserve.com. And 
let us give you an example of just how helpful we can lx\ 

<B, CompuServe 
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Apple Computer, Inc. 

Cupertino, CA 
(800) 538-9696 
(408) 996-1010 

Ardis Co. 

Lincolnshire. IL 
(800) 652-7347 
(317) 843-9375 

Casio, Inc. 

Dover, NJ 
(201) 361 5400 
fax: (201) 361-3819 

Fujitsu Personal 
Systems, Inc. 

Santa Clara, CA 
(800) 831-3183 
(408) 982 9500 
fax: (408) 496-0609 


General Magic 

Sunnyvale, CA 
(408) 774 4000 
fax: (408) 774 4010 

GeoWorks 

Alameda. CA 
(510) 814-1660 
fax: (510) 814-4250 

Hewlett-Packard Co. 

Corvallis, OR 
(800) 443-1254 

IntelliLink 

Nashua. NH 
(603) 888-0666 

Motorola Wireless Data 

Schaumburg, IL 
(800) 894-7353 


Palm Computing, Inc. 

Los Altos. CA 
(415) 949 9560 
fax: (415) 9490147 
Psion, Inc. 

Concord, MA 
(508) 3710310 
fax: (508) 371-9611 

RadioMail Corp. 

San Mateo. CA 
(800) 597-6245 
(415) 2867800 
fax: (415) 286-7801 

Sharp Electronics Corp. 

Mahwah, NJ 
(800) 237-4277 
(201) 529 8200 

Sony Electronics, Inc. 

Park Ridge, NJ 
(800) 556-2442 


network, hut the Marco and the Envoy can 
accommodate virtually any wireless trans¬ 
port. The universal strategy is to support 
every form of wireless (usually with third- 
party options) while keeping the hardware 
and system software flexible. 

No wireless system as yet offers full cov¬ 
erage of the U.S., and the dream of a uni¬ 
fied, global wireless infrastructure is years 


(perhaps decades) away. This forces some 
users to chcx)se a wireless service based on 
availability rather than features or price. 

PDAs that support two-way wireless 
communications will become more viable 
as more of them enter the field. It’s similar 
to the burgeoning popularity of cellular 
phones; as more people use them and be¬ 
come more reachable away from their reg¬ 


ular phones, there’s more reason for other 
people to go cellular. The same thing will i 
happen when more people become reach-1 
able via E-mail on their wireless PDAs. 

The next communications feature likely 
to be built into PDAs, according to several I 
sources, is two-way paging. Dulaney esti- 
mates the cost of goods to the manufac- 
Hirer at about $25, which translates into 
an additional $75 in the retail price of a 
PDA. He believes that the added func-l 
tionality would more than make up for the 
additional cost: “[Pagingl is more valu-1 
able than | bundling Lotus) 1-2-3.” 

When will all these pieces come together I 
so that PDAs can enter the business main-1 
stream? Vendors are optimistically pre-| 
dieting this will happen in 19% or 1997.1 
But Dulaney expects them to flounder for 
at least the next three years. During that 
time, he expects OSes and hardware to man I 
lure to the point where PDAs can finally 
meet the expectations of most users. ■ 


Michael Nadeau is the author of the BYTE I 
Guide to CD-ROM, Second Edition (OjJ 
home/McGraw-Hill, 1995). You can reach! 
him on the Internet or MX at miken®bLx.com. ] 



PLUGGER 

Plugger is an external hard drive that connects directly to the parallel printer port. Ideal 
for data storage, additional capacity, backups, file transfer or software installation. Plug 
the shockproof hard drive to the printer port and your PC has an additional volume 
(D:\etc.). Share it among all your PCs! If s so portable, you'll never be without your data. 


SHUTTLE"' 

Shuttle portable systems connect directly to either a SCSI port or printer port, thus avoiding 
costly controller cards and installation hassles. No need to open your PCs. Technologies 
include; Tape, DAT, Optical, CD-ROM and SyQuest. Software for: DOS, OS/2, Windows, 
Novell, Unix and Apple. Shuttle is the fastest parallel + SCSI storage solution you can buy! 


Interface : parallel port 
Capacity : 120 MB to 810 MB 
Access :12 ms 


Interface : parallel port + SCSI 
Capacity :100 MB to 10 GB 

Speed : up to 95 MB/min. (SCSI), 25 MB/min. (parallel port) 


. ( 


Call today for produrt information, reviews or the nearest dealer. 



Computer Connections USA w I 800 438 5336,617 271 0444 Computer Connections Germany TP 02102 93010 - Computer Connections France 1 39 880688 

Computer Connections Holland 070 3209409 Computer Connections Swiss 31 3027760 Memory Technology UK 734 771 588 
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lip and away on the Information- 



Highway! 

Mobile Assistant l™ 



- a multifunctional device for mobile communications, traffic and information 
management. It brings together all the latest technology such as radio 
modems, satellite navigation and computer power to give you the best service 
you can expect. 

Mobile Assistant I™ is intended for professionals in areas such as: 

Freight Carriers • Field Service Organizations • Field Sales Organizations 
• Rental Car Agencies • Police- and Fire-Departments • Emergency Road 
Service • Hazardous Materials and Security Transports • Public 
Transportation Systems. 



O Wireless Communication Computer 
O GPS, Computer, Modem 
O Just 6-Keys 
O Car Radio Size 

O Supported Networks: MODACOM/ARDIS- 
MOBITEX/RAM - GSM/CDPD 


Notebook PDA 

SOLID COMPUTER CROUP 


TM 


irmany Headquarter: Bruckmannring 32 • 0-85764 Oberschleifiheim • Tel: + 49-89-31 57 19-0 • Fax: + 49-89-3 15 91 46 • USA: Tel: 1-800*784«RAI0 
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Managers 


Programmers 


QNX: The OS for 


Maybe you can't please all 
the people all the time, but 
programmers and managers 
alike say they're happy they 
use QNX for real time. 


POSIX Plus 


Performance 


QNX is a certified POSIX OS, so 
any UNIX® OS programmer can 
become productive in no time. 
You get the standards you'd 
expect from any open-systems 
os (e.g. ANSI, TCP/IP, the X 
Window System), but with 
the performance you'd see 
only with dedicated realtime 
executives (e.g. 5 psec per 
context switch on an 80486). 


One OS 


Fits All 


QNX's modular, microkernel 
architecture lets you easily 
scale the OS to fit your platform - 
cash registers, PDAs, robotic 
controllers, 
instrumentation, 
whatever. 


& 




Programmers won't waste time 
learning a new OS for every 
project. And managers won't 
have to make another OS buying 
decision. Speaking of buying, 
QNX can cut the cost of your 
runtime systems, because you 
pay for only the OS modules 
you use. 


The Bottom 


Line 


Time-Saving 


Tools 


Realtime programmers like 
working with QNX. Managers] 
like succeeding with QNX-basi 
products. And end users like 
using them. Looks like 
QNX pleases 
all the people 
in real time. 


From the optimizing Watcom 
C/C++ compiler to our code¬ 
generating GUI builder, QNX's 
rich development environment 
can help you deliver 
better software sooner. 


To find out 
more about the 
leading realtime 
OS for PCs, call 



800-676-0566. 


EXT. it1006 





The Leading Realtime OS for PCs 


Leading in Experience (Realtime OS lor PCs since 1981) 

Leading in Innovation (Microkernel distributed OS lor PCs since 1984) 
Leading in Market Share (QNX outsells every other realtime OS for PCs) 


QNX Software Systems Ltd., 17S Terence Matthews ( rescent, Kanata, Ontario, Canada K2M IVV8 Tel: 613-591-0931 Fax: 613-591*3579 Internet: tnfo0qnx.com 
Furo|H'.m Division: 17 Hishops Court, Church Road, Bishopstoke, Hampshire, SOSO 6PE, England Tel:(+44) 0703 6118(H) Fax: (+44) 0703 641153 , 

C QNX Software Systems Ltd. 1994. QNX is a registered trademark of QNX Software Systems Ltd. All other trademarks belong to their respective owners. 
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RAPHAEL NEEDLEWIAN 


Boston, Massachusetts. I’m 

setting up my new Boston 
apartment, and the Nynex guy 
who was here to install a sec¬ 
ond phone line has just left. I need to get 
my E-mail. So I run a phone cable from 
my modem to the wall outlet, add the right 
phone numbers to my communications 
program, click on the send/receive button, 
und walk away. Easy. 

At BYTE’s far-flung bureaus and at 
most hotels, it’s the same story. Those lit- 
lie RJ-II phone jacks arc a conduit for 
my communications back to the BYTE 
home base in Peterborough, New Hamp¬ 
shire. Thanks to E-mail, my portable com¬ 
puter, and a PCMCIA modem. I’m never 
otn of touch for very long. My traveling 
mad kit consists of a Dell Latitude XP 
with a Megahertz X-Jack modem, a six- 
loot phone cable, a phone-line splitter, a 
small Swiss army knife, and a Mini Mag 
flashlight, all packed into a single brief¬ 
case. It’s a little t(X) heavy for my shoulder, 
hut il contains everything I need to con¬ 
ned from almost anywhere—and I even 
liuve some rcx>m left in my case for papers 
and magazines. 

However, I’ve had a few experiences 
when the basic road kit wasn’t enough. So 
I vc been gradually adding gizmos to the 
hag over time, as well as keeping a log of 
ups and tricks I’ve learned on my trip 
down the data highway. 

United Airlines flight 33, 

Boston to San Francisco. I 
notice that the seat-back phones 
have RJ-11 jacks. I plug in and 
n y to connect. No joy. After a dozen dif- 
Icient combinations of computer-dialed 
•mil manually dialed credit-card and 
»< < ess-code combinations, I call for help. 

I ask the AirPhone operator, “Do these 
phones work with modems?’’ The re¬ 
sponse: “They will very soon, sir.’’ Un¬ 
ion unately, not before I land. 

Fortunately, the gentleman sitting next 
h> me is in the printing business. We have 





a delightful discussion about the future of 
magazine publishing. 

lessor le<nvne<A: TV\e presence o£ <*n RJ-11 
<Aoes nof ^w<nr<nv\fee <n usable pkone 

line. 

Later that day. Washington Square Inn, 
San Francisco. A typical hotel experience. 
The phone in the room doesn’t have a 
modem port and the phone cable is stuck— 
the little tab on the tmxlular plug has been 
snapped off. I have two options: Use the 
Swiss army knife to pry the cord out of 
the phone, or crawl under the bed and try 
to connect my computer to the phone jack 
on the wall. 1 opt for the latter. I plug the 
splitter into the wall, then plug both the 
phone and the nuxleni into it. In ten min¬ 
utes, I’m sending E-mail. No problem. 

Lesson Ie<nr*e<A: tto<Aem Uofel ^Aesi^n <Aic- 
KnFes FVunF fUe pUone j<ncV 01 be pUce<A 


It's a poor 
worker who 
blames his tools. 
On the other 
hand.... 


in H\e <nrkesh *\osf inaccessible p!<nce in 
H\e roovn. ftrin^ c\ st»unl) ■Ptoisbli^Uh 

San Francisco International 
Airport, United Airlines Red 
Carpet Club. The yearly fees to 
this little oasis are worth it. The 
lounge has an entire wall with little cubi¬ 
cles, each equipped with its own phone, 
modem jack, and AC power outlet (hid¬ 
den above the desk, under the fluorescent 
light). All I have to do is program my 
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dialing string with my phone card num¬ 
ber, and I’m in business. 


Lessor \ew*eA: /Mine dubs we worfb 
Mac *\oney because H\ey U<nve pUones 
wifk <A*\Kn j*\cks. ^ign up -Pov one. 



IBM’s conference center in 

Raleigh, North Carolina. Dur¬ 
ing a break in a seminar on 
ATM, I go to the phone bank. 
There are several Rolm phones with stan¬ 
dard RJ-11 cables plugged into the wall. I 
disconnect one and plug in my old but 
trusty Megahertz X-Jack modem. But 
when I try to dial, I get nothing, not even a 
dial tone. Hmm. Maybe it's a nonstandard 
phone line. No big deal, I can wait for my 
E-mail. 

Later that night, at my hotel, I can't 
get on line. “No dial tone,” says the 
modem. I try everything, but it’s no use. 
My Megahertz has gone to the great bit- 
bucket in the sky. Apparently, plugging 
the analog modem into the digital Rolm 
system earlier that day was not a good 
idea—the higher voltage of the digital sys¬ 
tem blew out the Megahertz dialing relay. 

Fortunately, an associate lends me a 
PCMCIA modem (a Gateway Telepath). It 
works just fine; I don’t even have to tell 

_my communications 

programs about the 
change. When I 
get back to the 
office, the nice 
folks at Mega¬ 
hertz send me a 
replacement X-Jack 
modem, this one with 
the new "digital line guard” feature to pro¬ 
tect it from high-voltage melt down. 



lessor le<nme<A: Don't* plug your <nnodog 
iuo<Aetu inko c\ Pfcy syst*€*c 

Northwest Airlines flight 727. 

Boston to Minneapolis. This 
plane has seat-back phones that 
look newer than the ones I tried 
on United, and they have an encouraging 
label stuck on them: "This phone modem- 
compatible.” It takes me about 15 min¬ 
utes to come up with the right combination 
of access and dialing codes, but it works. 
I'm doing E-mail from a plane! True, I 
have wires and credit cards strewn all over 
the tray table, and I’m spending $2.50 a 
minute to exchange messages with peo¬ 
ple who could very well wait another 3 
hours to hear from me. But next time I 
have to dash off a message from the air. 
I'll know how. 



Lessor )e<nrne<A: -Provn <nn <nivpl<nne is 

expensive <nn<A cou\plic<nfe<A/ but* on H\e 
right* airline, it* **ct-u*01y works. 


f^bruary Hyatt Regency, Irvine, Califor- 

7 h nia. The phone in my room has 
$ a modem jack (a plus), but 

- ^ there's an ominous placard on 

the desk: “Modem and computer users: 


Fortunately, on this trip I'm carrying an ! 
Apex Mobile Plus Cellular-compatible 
modem instead of my Megahertz. I con¬ 
nect it to my Oki 1150 cellular phone and 
dial up the home office in a snap. This 
modem interfaces perfectly with the phone i 
and can double as a land-line niixiem when 
I'm near a phone jack. 


For best results, set modem speed to 12(X) 
baud.” Sure enough, I can't connect at 
faster speeds—the hotel’s digital phone 
system apparently compresses the signals 
and ruins high-speed modem tones. What's 
worse, the Hyatt’s phone charges are out¬ 
rageous, which means that for every 
minute I waste running at I2(X) bps instead 
of 9600, I'm spending a fortune. 


Lesson \ew*eA' CelluW t*o<Aems we 
gre*\t* backup ho regular l<*n<A-Une con-1 
necHons. 


Lesson !e<*rne<A: Avoi<A VUe Hy<nhh Regency 
in Iwine. 


San Francisco International 
Airport, Gate 89. This is the far¬ 
thest you can get from the Red 
Carpet Club and still actually 
be in the airport. Naturally, most of my 



Later that day, USAir flight 2451 from 
Philly to Burlington, Vermont. This plane I 
has a very intriguing setup: a smallish LCD I 
panel mounted on the seatback and a 
groovy little phone handset in the seat. In 
addition to the usual phone keypad, the I 
handset even has an alphanumeric keypad I 
and an RJ-11 jack. But the LCDs are dis-1 
couragingly blank and the system isn't I 
turned on. When I pull the handset out of I 
its holder, a bright orange wire pulls free of I 
the phone. When I land, I kiss the ground. 


San Francisco flights leave from here. My 
flight is delayed for maintenance reasons, 
but we’re advised not to stray from the 
gate; the plane could board at any minute. 
Nearby is a futuristic AT&T 2000 pay 
phone with a keyboard and an inviting lit¬ 
tle blue RJ-II jack. I have to try it. 

I perch my Dell Latitude on top of the 
phone and get to work. Half an hour later, 
after perfecting some carefully orches¬ 
trated acrobatics that involve lifting and 
replacing the handset and pressing the right 
buttons at the right times, I finally make a 
connection. Meanwhile, the airplane 
mechanics are still waiting for a part. 


Lessor \ew>\eA- Cwry <n soldering i*on on I 



Jack Daniels Motor Lodge, 

Peterborough, New Hampshire. 1 
I often stay here when I'm I 
working at BYTE’s headi|uar-l 


Lesson \ew>\e<k'. RTlrX 
2000 public phones h<nve 
convenient* u\o^e*u 
j*nckS/ but* using hhevn is 
<Aeci^e<Aly inconve¬ 
nient*. 



Philadelphia 
airport, US- 

Air terminal, 
between 


flights. This place is a 
dump. The run-down 
terminal has peeling 
paint, no coffee shop, 
no airline club, and 


ters. But since my last visit, the JD has! 
replaced its phone system with some awfull 
new digital setup. My Megahertz won’t I 
function. 

Just for kicks, I run back to the office! 
and grab a product I've had for a while:! 
the Konexx Model 111 handset adapter.] 
It installs between the phone's handset and] 
the phone base, and also plugs into myl 

modem. But I still I 

■ 

can’t get the comput¬ 
er to dial for me; I 
have to dial the 
phone manually. It 
seems that cc:Mail 
supports manual dial¬ 
ing quite nicely (it 
sets up everything fori 
you and even flashes] 
a message on thef 
screen reminding you 
what number to dial)/ 
but my other pro-j 
grams don't. I have 
to enter a new dial¬ 
ing string (ATXIDT)I 



none of the magic AT&T 2(X)() phones. 
But I’ve been on airplanes all day, and I 
have another long flight in front of me. I 
need my E-mail. 


that tells the modem to just pick up the 
phone and wait for a connection. Then II 
have to dial all the access numbers myself] 
Too much work! 
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"SO YOU THINK 

YOU KNOW ALL ABOUT 

PORTABLES . 

YOU AIN'T SEEN NOTHING YET." 



I he Tadpole P1000. After years of experience producing SPARC portables as well as designing portables for IBM and Digital, 
we bring you the world's first 100MHz Pentium notebook. The P1000 provides workstation class performance for MS-DOS, 
Windows, Windows 95, Windows NT and Solaris/PC UNIX users. Its supremacy is underlined with up to 
128MB DRAM, 256KB write back cache, 810MB SCSI-2 removable hard disk, 10.4" active matrix 
full colour TFT display, 16-bit CD-quality audio and a 2 hour battery pack, all housed in a rugged, lightweight 
magnesium alloy case the size of an A4 page. A full range of options including a 
P. oc*. H'TI choice of docking stations and a 6 hour external battery pack is also available. 


UK:Tel 01223-428200 Fax 01223-428201 E-MAIL pl000-info@tadpole.co.uk GERMANYrTel +49 9129 2859 70 Fax +49 9129 2859 71. 
FRANCE:Tel: 331-60-86-27-92 Fax: 331-60-86-27-89. USA:Tel: 512-219-2200 Fax: 512-219-2222. 


Th# Intel I mid* and Pentium Procesw 1*901 are trademarks of Intel Corp*ra«»«n 


TADPOLE 

TECHNOLOGY 
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Don’t Be the 
Only One Using 
FORTRAN 77 

You look around and discover everyone is 
making the move to LAHEY FORTRAN 90. 
Except you. You're using Fortran because it is 
proven, portable, and the best language for 
numerically intensive programs. But why 77? 
With Lahey Fortran 90, you can run your 
FORTRAN 77 programs FASTER and take 
advantage of the new language features in 90. 

Array expressions, more intrinsic functions, 
structures, pointers, better array handling, and 
modules are just a few of the reasons to move 
to Lahey Fortran 90, Use these and other 
features to build new. faster executing 
32-BIT applications with fewer lines of code. 
But even if you are not writing new code, the 
design and speed of Lahey Fortran 90 are 
reasons enough to switch. 

Lahey's innovative compiler design combined 
with Intel Corporation's highly OPTIMIZED 
code generation technology produces a 
language system optimized from the chip up. 
Lahey Fortran 90 is the fastest PC Fortran on 
the Pentium— over 18 Mflops on a 90 MHz 
(SP Unpack). And, you get all the TOOLS 
found in our award-winning (ahem) FORTRAN 
77 language systems: editor, debugger, 
profiler, librarian, make, linker, video graphics, 
and Phar Lap’s royalty-free DOS-Extender— 
everything you need to write or port 
4GG programs. Add to this our decade of 
writing PC Fortrans and free technical support. 
So, don't be the last one using FORTRAN 77, 
make the move to Lahey Fortran 90. 



$895 

Call 800 548-4778 for more 
information on our 
Fortran language systems 

Lahey 

f «. rr [:' »Vr S', item*. I %y 

Fortran is our forte 

702 831-2500 Fax: 702831-8123 


Special Report 


Mobile Computing 



Lesson le^nvne^: WiPU Pke help oP flexible 
crovnwv soPFwwe, U<*n*Asef pPe* onn 
Pkw^nrP <nn innkeeper's ne-P<nrious pl<*ns Po 
lock you out- oP bis pkone system 

Mulligen, Germany. Several 
BYTE staffers are staying in a 
small guest house for the dura¬ 
tion of the CeBIT computer 
show this week in Hannover. There’s only 
a single phone for 17 of us. A had start to 
the week. 

After examining the guest house’s 
phone wiring, we find that the cable has a 
completely unfamiliar connection at the 
wall end, but a somewhat ordinary-kx)king 
phone connector at the other (the 
plug is the same size as an RJ- 
11, but has six contacts 
instead of four). I vol¬ 
unteer to try it first. 

I plug the phone 
cable into my mo¬ 
dem. The mo¬ 
dem’s speaker 




emits a dial tone, 
but I can’t dial 
out; the switch¬ 
board at the guest 
house doesn't seem 
to recognize American 
touch-tone signals. I try 
old-fashioned pulse dialing. 

That doesn’t work, either. 

Luckily, I’ve planned ahead: There’s 
a Konexx Model 204 acoustic coupler in 
my travel kit. Remember the old 110-bps 
acoustic modems from the 1970s? The 
Konexx works on the same principle, but 
it uses Velcro straps instead of suction 
cups to attach its speaker and microphone 
to the phone handset. The maximum data 
rate varies, depending on the phone. I got 
14,400 bps when I tried it back home on 
my office phone (an AT&T Merlin), but 
I’m getting only 24(X) bps on the German 


Apex Data (cellular 
compatible modems) 
Pleasanton, CA 
(800) 841 2739 
(510) 416-5656 
fax: (510) 4160909 


Dell (portable computers) 
Austin, TX 
(800) 289-3355 
(512) 338-4400 
fax: (512) 728-3653 
E-mail: info@dell.com 


Megahertz (modems) 

Salt Lake City, UT 

(800) 527-8677 

(801) 320-7000 
fax: (801) 320-6020 

Ofci Telecom (cellular phones) 
Suwanee, GA 
(800) 554-3112 
(404) 995-9800 
fax: (404) 822-2704 

Unlimited Systems Corp. 

(Konexx couplers) 

San Diego, CA 
(619) 622-1400 
fax: (619) 5507330 
E-mail: konexx@aol.com 


guest house phones. Still, it works. Soon 
I retrieve my E-mail, and a line forms 
behind me for the use of the phone and 
the coupler. 

Lessen le<nrne<A: AcousPic couplers <*ren'P 
obsolete. In <n pincU, PUeyHl let* you $eP on 
line -Prov»A <nlmost- <nnywkere. WorPU onrryin^. 

Hannover, Germany. At the 

CeBIT show, the BYTE booth 
has three phone lines: one for 
voice, one for fax, and one for 
data. The phones don’t have RJ-11 jacks, 
and the wall has the same odd-looking 
connectors we encountered at the guest 
house. Fortunately, a resourceful 
but guiltless associate has 
swiped the required cable 
from a meeting room at 
a local hotel. (Memo 
to Hotel Latzen: 
Please send me the 
bill; I’ll pay up.) 

One end of the 
cable goes into the 
wall, the other into 
the modem. Sud¬ 
denly I’m dialing 
out with no trouble at 
—this phone line 
even recognizes Ameri¬ 
can touch-tones. The only 
difference is that the German dial 
tone is different, so I have to set my modem 
to “blind dial’’ (the Hayes command is 
ATX I). 

Lesson le<nrne<A: IF coin be <n<Av<nnP<n 3 eous 
Po Fv<nvel wipl\ ^uick-Pin^ere^A <*SSoci<nPes 
oP low *nor<nl ckw*\cPer. 


Back at my office in Peterbor¬ 
ough, New Hampshire. Ac¬ 
cording to my schedule. I'll be 
in town for two solid weeks. It 
will be a welcome change 
of pace. While the travel¬ 
ing is both educational and 
exciting, my batteries are 
drained. And that’s not just 
the ones in my laptop. 



Fin<nl lesson le*rne<A: Plu^ 
<nn<A pl<ny is os. joke, buF i-P 
you U<nve PUe wkerewiPLunl, 
you co in $eP you* E-wunil 
Pro*\ cnlwwJsF <*nywkere. I 

Raphael Needleman is 
BYTE's Editor in Chief. You 
can reach him on BIX or the 
Internet at rafe@well.com. 
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PC <uki Omnto l«M 

Demand NexGen’s Nx 586 Processor. 
Superior Performance. Unbeatable Price. 


Now, you don’t have to settle for a Pentium’" processor-based PC. Because there’s a 
tough new kid on the block that delivers superior power and performance... 
for a lot less money. 

It’s the NexGen Nx586 processor. Manufactured by IBM Microelectronics.'’’ 

With patented KISC^i6™ microarchitecture that outperforms the Pentium processor, 
megahertz for megahertz. It’s fully compatible with your DOS 
and Windows'" applications. And it’s absolutely available right now. 

So just call one of the PC suppliers listed below and ask for it by name. The Nx586 
processor by NexGen. Don’t buy a PC without it. 


NexGen Chip Challenges Pentium Performance 


System 

CPU 

RAM (MB) 

Application test times (in minulesseconds) 



Nx586(Vl) System 

NxS86P90 

16 

1:19 37 1:081 1:03 

1:27 

119 "j 1:1fi| 

Pentium System' 

Pentium-90 

16 

1:15 :37 1 07 g 1:07 

1:44 

HS3 


Shorter Units art better 

'Awn** score oljnPwtujm 90 systems 


lots run on ptepaxJucton uni 

PC World Ini Center apptubon benchnvnks 


I WordPerfect 6.1 lor DOS 


6 7 S 

■ 1-2*3 release 3.4 
III 


Absolutely Available Right Now. Don’t Buy a PC Without It! 


SxSK<> processor-based PCs an* available from 
(hr following PC suppliers. Call the PC supplier 
"I your choice and ask for NcxGen’s Nx586 
I"* essor by name. 

CANADA 


PACOMP EDV 

»aiNn*ui 
CTISI/'JMO M 


GREECE 


tetori.i Computers 

VMM llobrri.gwKx 
*«VH:.54.U 

MCI AND_ 

Amleii 0Y 


Essen 

0201/TtH 9K.5 

JAW Computer 

Raunlirtm 


05251/757 90 

PC! 


052I/U0 0I 

PI-1 


(111 fi’N 

flIRMANY 


Ac let) Computermandets 


MN ■ 

*MT'I 

IPUI/V90 


Agu.i 
totems GmhH 

M Mouihuix 

«»*W/W8-00 


Kiel 

0-1.51/209 TO 

Main Data 

lianau 

QMKMttO 101 

Nettwork Computer 

Kiri 

043/JJ9 0)20 


0*Vb56 8420 
TORA 

Padrrhorn 

05251/1720 


Impetus Systems A 

Alhcm 
01/921 woo 

HUNGARY 

Stamford Computers 

HudaprM 
01/140 5726 

THE NETHERLANDS 

Digicom Europe B.V. 

Ridilrrkrrk 
0180V11888 

POLAND 


UNITED KINGDOM 

Amari Ltd. 

Panvilc, Surm 
0U51 HU) T4I ‘ 

Carrera Technologies 

liMtdon 
on 850 0586 


NUtWTSiM. 

WTMXMS, 

(inrumi 


OM 850 1100 

Genisys Computing L 

Inch. Kdinhurg 
01.51 .5505 



Iti'ihaddan 
06J1/525 052 


(fen* 

(IV.540-6H6 

SOUTH AFRICA 


lnn«4h 

NcfWftre 


Om*p« mm on* NMfl no 


0V-H/950.50 


Mini* 

QBO&M 050 


• m IK MiSeS rn* traftmirtt 

Cwpwnwn MU IfaM* 

icntmiMnuu 


Highland* North 
JOT-24.58 


oMnM Corpo.Jkon TW A.Mrf* n*j*, to 0V7 n i o< 

mi ol mm (iimi i ■ yMl KiUMmU 
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PROFESSIONAL MONITOR SERIES 




WfMX 7K1566 7Kt766 

GVC Display Business Unit achieved a significant growth in 1994. In 1995, we will not only devote ourselves to 
extending capacity but also to developing a new generation of monitors. This year we will introduce our 
economical but high quality M1566 (15-inch) and M1766 (17-inch) models. Both of these monitors are 
digitally controlled by MCU, comply with EPA & VESA energy-saving standards, have R.G.B. color 
adjustment, and can be adjusted for both Pincushion and Rotation. GVC's FULL SCREEN performance 
expands your image by 10%. ON-SCREEN-DISPLAY is built in to M1766. Please inquire immediately, 
for further details. 


GVC 


The Name You (’an Trust 


GVC CORPORATION 

DISPLAY BUSINESS UNIT 

8F, 80, Sec.2 An-Ho RD. Taipei, Taiwan, R O C. 
Tel: 886-7-701-2226 Fax 886-2 704-0338 
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Red-Hot 100-MHz Portable Pentium 

Screaming performance, finicky components 


REX BALDAZO 

A t about the same time that I (X)- 
MHz Pentiums are reaching 
store shelves. Tadpole Tech¬ 
nology is introducing a l(X)-MHz Pentium 
laptop. Tadpole’s PI(XX) pushes the per¬ 
formance envelope with a factory-upgrad¬ 
able, no-compromise design. When you 
sinetch the leading edge as far as the PI(XX) 
does, there are bound to be a few prob¬ 
lems. But the result is still pretty sweet. 

It’s Really Hot 

bellow propeller heads will appreciate the 
rush we felt when we first powered up the 
PI(XX) and it reported 64 MB of RAM. It 
can hold as much as 128 MB, although 
the base model ships with a more pedes¬ 
trian 8 MB. Even if you don't need huge 
amounts of memory, there's something al¬ 
luring about a laptop that can handle more 
RAM than many desktop systems. 

For additional expansion, the PlOOO’s 
PCMCIA slot accepts two Type II or one 
I ype III card. However, it lacks an internal 
3K-inch floppy drive; instead, the drive is 
an external unit, as is the AC power supply. 

Our lab tests revealed that the PI (MX) 
has prodigious computing power but 
abysmal battery life. When running the 
BYTE benchmarks, the PI (MM) was 110 
percent to 120 percent faster than our base¬ 
line 90-MHz Pentium desktop system. In 
our Thumper II word processing test, bat¬ 
tery life was a meager I hour 11 minutes. 

Unlike most laptops, the PI (MM) has a 
case that’s solidly constructed of magne¬ 
sium alloy instead of plastic, and it func¬ 
tions as a large heat sink for the cooling 
system. Small air vents run the length of 
the case above the keyboard, and flip-down 
legs at the rear allow air circulation under 


the unit and also im¬ 
prove the keyboard an¬ 
gle. There are no fans 
or other active cooling 
mechanisms. It works 
well; we ran the PI (MM) 
continuously for two 
days without problems. 

However, we recom¬ 
mend that you don’t rest 
the unit directly on your 
lap. We measured parts 
of the case at tempera¬ 
tures above I I8°F in a 
room whose ambient 
temperature was 72°F. 

Inside, the PlOOO’s 
motherboard has a PCI 
(Peripheral Component 
Interconnect) bus and a 
separate daughterboard for the CPU and 
main memory. Tadpole calls this arrange¬ 
ment the Advanced Notebook Architec¬ 
ture, which lets you upgrade the system 
by swapping daughterboards. You could 
switch to a faster x86 processor or even a 
different CPU architecture, such as a RISC 
chip. (Tadpole also makes SPARC-based 
laptops.) 

Another sign that Tadpole has designed 
the PI(XX) for flexibility is that the pointing 
device has three buttons instead of two. 
Windows may need only two buttons, but 
some flavors of Unix can use all three. 

Finicky Floppy 

The external components are less flexible. 
The power supply is fairly small, but the 
cord that attaches to the computer is too 
short to reach the fl<x>r. It plugs in right 
next to the external floppy drive, which is 
also on a short leash. 

To save desk space, it is naturally tcnipt- 



^erformance 


Integer index: 1.10 

floating-point index: 1.20 
Battery life: 

word processing 1.18 hours 

(1 90-MHi Dell Pentium) 


Tadpole P1000 

(8 MB of RAM) 

340 MB hard drive.$7495 

As tested (64 MB of RAM) 

810 MB hard drive.$11,995 

Tadpole Technology. Inc. 

Austin. TX 
(512) 219-2200 
fax: (512) 219-2222 
Circle 977 on Inquiry Card. 


Best Feature 

The Tadpole P1000 is blaiingfy fast: ft ran the 
BYTE benchmarks 110 percent to 120 percent 
faster than our baseline 90-MHz Pentium 
desktop system. And with room for up to 128 
MB of RAM. it can handle more memory than 
many desktop machines. 


ing to place the floppy drive atop the power 
brick—had move. Electromagnetic fields 
from the power brick made the floppy 
drive unreliable for reads and writes. Disk 
reads were agonizingly slow, and format¬ 
ting a blank floppy disk was impossible. 
The interference doesn't appear to cause 
any permanent damage, however. Sepa¬ 
rating the power supply and the floppy 
drive as much as their cords allow returned 
the floppy drive to normal operation. 

Power Users Only 

The PI(XX) is a muscle car among luxury 
laptops—no refinement, just tons of power. 
Everything about it says “industrial 
strength.” 

So what niche does the PI(XX) fit? Not a 
big one, that’s for sure. Its short battery 
life makes it a poor choice for on-the-go 
work, although an external battery pack is 
available to extend its unplugged life. It 
has power to handle the most demanding 
multimedia applications, hut the lack 
of a built-in CD-ROM drive makes it 
less than ideal for that purpose. 

Instead, the PI(XX) is aimed at power 
users. If you need raw Pentium per¬ 
formance that you can tuck under your 
arm, and price is no object, then the 
PI(XX) should he on your short list. ■ 

Rex Baldazo is a BYTE technical editor. 
You can reach him on the Internet or 
BIX at rbaldazo(&bix.com. 
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BTC Delivers 

Advanced Multimedia to the World 

Looking for a world-class multimedia supplier ? At BTC we combine 
advanced multimedia technology with proven reliability and 
leading price-performance. First, there's our Sound System, 

>. a 16-bit audio card with an optional wavetable upgrade. 

Then there's the BTC CDD -157, a double-speed 
| CD-ROM drive offering a convenient and cost- 
|saving IDE interface. Coming soon are quad-speed 
® and video CD-ROM drives, as well as other exci- 
& ting multimedia products. To learn more, 
visit us at Computex or contact one of 
Til our worldwide offices. 




Sound Card 
"A 16-Bit Symphony 


• Fully Compatible with Sound Blaster PRO 
and Microsoft Windows Sound System 

• IDE CD-ROM Interface Support 

• Wave Fable Upgrade Option 

• 16-Bit Stereo 



IDE CD-ROM Drive 
"Double-Speed Mas 


• Double Speed Drive for 3<X)k Bytes/ sec Data Transfer 
User Friendly Front Panel for CD- audio Control 
■[aTAPI/IDE Interface 
Jjpl CD-I,Video-CD Ready 


See us at Computex Taipei 
Booth No: D 731.733.735 .D731P.733P.735P 
June 5-Juno 9,1995 



BTC Headquarters Korean Office U. S Offices European Offices 

Taiwan Incheon California Hew Jersey BTC Latin The Netherlands France Germany U.K. 

Te):(886)-2-523-6266 Tel:(82>-32-579-0143 Tef(1)-510-657-3956 Tel:(l)-609-273-«500 Tel:(1)305-477-4596 Tefc(31FKM€2-1650 Tat(33)-74*95-56-56 TeilNT(49M0}-6652-738l3 Tet:(44)0707-82e015 

Fax:(886>-2-523-3114 Fax:(82)-32-579-3605 Fax:< I )-510-657-3966 Fax:(1)-€09-273-9399 Fax(1)-3OM77-9609 Fai:(31)-10-437-3552 Fax:(33F74-95-50-39 Fax:INT(49}(0)-6652-74312 Fax:(44)O7O7-820O16 

BTC\ 


BEHAVIOR TECH COMPUTER CORP. 
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Special Report 


RISC for the Road 


Th® Sparc Book 3XP is a powerful workstation in a small package 



DOUG TAMASANIS 

B f you’re l(x>king fora lot of computer 
in a small box, look no further than 
Tadpole’s Sparc Book 3XP. This full- 
lcatured mobile workstation boasts an 85- 
MHz microSPARC II processor, dazzling 
graphics, built-in stereo sound, a gener¬ 
ous array of I/O ports, a removable hard 
drive, and the popular Solaris operating 
system. 

Cramming all these features into a 
portable computer doesn’t come without a 
price, however. There’s no internal floppy 
drive, the screen is t<x) small for a multi¬ 
tasking system, battery life is short, and it 
costs more than most mid-size sport 
sedans. Despite these drawbacks, the 3XP 
is a powerful workstation squeezed into a 
very small package. 

Under the Hood 

The 7-pound 3XP includes a 340 MB. 520 
MB, or 810 MB removable hard drive; up 
to 128 MB RAM; an internal 14.4-Kbps 
fax modem; slots for two type I or II or 
one type III PCMCIA cards; and a three- 
button pointing stick—all in a magnesium 
alloy case. 

I hanks to a Weitek Power 9100 graph¬ 
ics accelerator and 2 MB of video memo¬ 
ry, the 3XP can display 256 colors in two 
different modes. In native mode, the 3XP 
supports accelerated graphics at a resolu¬ 
tion of 640 by 480 pixels. In virtual mode, 
graphics arc not accelerated, but the reso¬ 
lution is 1280 by 1024 pixels. 

The quality of the Sharp active-matrix 
IIT (thin-film transistor) display is ex¬ 
cellent, but a 9.4-inch screen simply isn't 
large enough for a Unix multitasking 
environment. 


I|MM Book 3XP..$12,000 

B#d|K)le Technology, Inc. 

Austin. TX 
I (IK* >) 232 6656 
pi 2) 21^2200 

[512) 2192222 

rfcclt 1005 on Inquiry Card. 


Best Feature 

The 3XP is well equipped for I/O and includes 
a 26-pm Ethernet port; 50-pin Fast (10 MBps) 
SCSI-2; an ISDN port; line-level audio in/out* a 
stereo headphone jack; two 8-pin RS-232 
serial ports; connectors for an external key¬ 
board, mouse, and monitor; and a parallel 
printer port Unfortunately, there are no soft¬ 
ware drivers for the ISON port. 


The Test Drive 

Installing Solaris and starting 
up the system for the first time 
is easy, all you have to do is 
enter your IP address, time 
zone, root password and user 
account information. The entire 
process takes about half an 
hour, which is a notable feat by 
Unix standards. We were dis¬ 
appointed to find that the 3XP 
doesn't come with any man 
pages or a C compiler. 

The keyboard is well laid out 
and is adequate for short-term 
use. The right and left Meta keys 
are not mapped by default, so 
you must assign them manually 
with the xmodmap command. 

Wc found the pointing stick well 
designed, with 
the buttons lo¬ 
cated near the 
thumb’s natural 
resting position. 

Pressing the 
right button is 
awkward, how¬ 
ever. 

An LED dis¬ 
play just below 
the screen indi¬ 
cates the battery's charging status, as well 
as the activity of network connections 
and the presence of PCMCIA cards. 
Under normal use, we averaged only 88 
minutes of operating time with the inter¬ 
nal battery. 

In terms of performance, there is no 
noticeable difference between the 3XP 
and a comparable desktop workstation. 
With its 8-KB data cache and 16-KB 
instruction cache, the 85- 
MHz microSPARC II 
processor achieves a 
SPECint92 rating of 64 
and a SPECfp92 rating of 
54.6. In spite of this, the 
3XP runs surprisingly 
cool, never feeling more 
than warm to the touch 
even after 10 hours of 
con t i n uou s opc ra t i on. 
The battery charger, 
however, grew quite hot 


after a 90-minute 
recharge. 

The system soft¬ 
ware includes a pow¬ 
erful set of system 
management tools 
known as the NCE 
(Nomadic Comput¬ 
ing Environment). 
By far the most useful feature of NCE is its 
save-and-resume capability. NCE saves 
the entire contents of main memory in a 
disk partition, then restores the system to 
its previous state when you power up 
again. The whole procedure required about 
32 seconds on our 64-MB machine. 

One caveat: You can’t change the sys¬ 
tem configuration when the 3XP has been 
powered down in this manner. You must 
perform a regular system shutdown to 
make such changes. Also, we discovered 
that moving the 3XP during the save pro¬ 
cedure can cause an unrecoverable loss of 
data. In fact. Tadpole advises against mov¬ 
ing the 3XP at any time while it’s operat¬ 
ing; it must first be put into sleep mode. 
This is an unusual restriction for a portable 
computer. ■ 

Doug Tamasanis is a BYTE senior techni¬ 
cal editor. You can reach him on the Internet 
or BIX at dtam(& bix.com. 
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PC EXPO in New York. It’s about power. They come to see and be seen. To 

Energy. Excitement. The kind you get buy and to sell. To listen and to learn, 

when hundreds of the industry's leading 
manufacturers and thousands of 
Corporate America's most influential 
buyers come together at the most 
important event in the industry . 

In the most important computer ^ 
market in the world. 

PC EXPO IN NEW YORK JUNE 20-22, 1995 
JACOB K. JAVITS CONVENTION CENTER 
11TH AVENUE AT 34TH STREET NEW YORK CITY 

^ PC EXPO In New York is produced and managed by Bruno Blonhelm, Inc. 

Fort Lee Executive Park One Executive Drive Fort Lee NJ 07024 
BLENHEIM 800-829-3976 201-346-1400 Fax 201-346-1602 

PC EXPO l* A restored tcrvice m.uk of Bruno Blenheim. Inc. 

PC EXPO IN NEW YORK THE MOST IMPORTANT EVENT IN THE INDUST 
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To be part of it all, all you have to do 
is be there. PC EXPO in New York. 

If it doesn't happen here, 
it just doesn't happen. 

For more information, call 801-655-8024. 




Special Report 


Portable Multimedia 


Toshiba’s Satellite Pro T2150CDT offers almost everything 



Best Feature 

For about $3000 less, Toshiba’s Satellite Pro 
comes close to matching the features of 
IBM’s ThinkPad 755 CD, and its battery even 
outlasts the ThinkPad’s. 


Toshiba Satellite Pro T2150CDT 


A clever dutch door allows 
connecting external cables 
to PCMCIA cards without 
exposing the entire card bay. 


REX BALDAZO 

U sually you have to |xiy top dollar 
for premium performance and 
features. Multimedia laptops 
with a fast CPU, a gcxxl color screen, de¬ 
cent battery life, huilt-in speakers, and a 
CD-ROM drive usually cost a king’s ran¬ 
som. But sometimes a manufacturer comes 
up with a product that strikes a smart bal¬ 
ance between power and price. 

Toshiba has hit that target with the Satel¬ 
lite Pro T2150CDT. It’s not as fast as the 
highest-end models, and it lacks some de¬ 
sirable features (e.g., video input/output) 
that are found on other multimedia porta¬ 
bles. But it does offer most of the features 
you’d expect at a very competitive price. 

Sights and Sounds 

The 6.9-pound Satellite Pro is built on a 
solid foundation: a 75-MHz 486DX4 pro¬ 
cessor with SMB of RAM (expandable to 
32 MB) and a 5(X)-MB internal hard drive. 
There’s also an internal double-speed CD- 
R< )M drive that opens from the right side of 
the machine. The 3.5-inch floppy drive, 
however, is an external unit. When it’s 
attached to the left side of the machine, the 
complete system is rather wide and not 
well suited to airline tray tables. 

I lie CD-ROM tray can be opened even 
when the computer is turned off. We’re 
not sure that’s a good idea, because the 
tray might pop open while the machine is 
slowed for travel. Fortunately, the eject 
button is recessed to help protect against 
such accidents. 

An internal K’MCIA bay accepts either 
one Type III or two Type II cards. If you 
can forgo the external floppy drive, the 
Satellite Pro becomes exceptionally por- 
lahlc because the AC power supply is built 


in—there’s no 
heavy power brick 
to lug around. The 
only extra piece you 
need to carry is the 
power cord. And 
the whole package 
still weighs less 
than 7 pounds. 

'Hie 10.4-inch ac¬ 
tive-matrix screen 
can display more 
than 64,000 colors 
at 640- by 480-pix¬ 
el resolution. We 
found the screen 
very readable, even 
outdoors on a bright 
New England win¬ 
ter day. Our only 
complaint is that it 
doesn’t fold all the 
way back, so you can’t slide it under a 
monitor stand while working at your desk. 

Stereo sound is built in, hut stereo speak¬ 
ers are not—there’s just one. For true stereo, 
you’ll have to plug in a pair of external 
speakers or headphones (not included). A 
little knob controls the volume of both the 
headphones and the internal speaker, quite 
useful when you accidentally start Doom 
with the sound turned up. 

In our Thumper 2 word processing test, 
we measured battery life at a respectable 5 
hours and 12 minutes. For our CD-ROM 
test, we played Rebel Assault and ex¬ 
hausted the battery after 2 hours and 5 
minutes. Unlike IBM’s ThinkPad 755CD, 
the Satellite Pro doesn't have a joystick 
port, so we had to use the AccuPoint con¬ 
troller on the keyboard instead. 

Performance on the BYTE benchmarks 
met expectations for a 75-MHz 486DX4 


Performance 


Integer index: 0.483349 

Mu.it tog-point index: 0.271478 

CDStone: 2.01 

B.ittery life: 

Word processing: 5.20 hours 

( I) ROM: 2.10 hours 

II H> Mtfe Dell Pcntiuiitl 


Toshiba Satellite Pro T2150CDT 

(8 MB of RAM. 500 MB hard drive) 

S4899-S5199 (estimated) 

Toshiba America 

Irvine. CA 92718 

(800) 334 3445 

(714) 583-3000 
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Luxury Lite 

IBM's ThinkPad 755CD costs around 
$8(XX). Toshiba's Satellite Pro comes close 
to matching its features—and even out¬ 
performs the ThinkPad in terms of battery 
life and CD-ROM speed—for about $3(XX) 
less. What's the catch? 

Making the comparison to sports cars is 
inevitable: You might buy a Mitsubishi 
Eclipse because it's affordable and well 
built, but you can’t help lusting after the 
unreachable Acura NSX. The ThinkPad 
is a high-end dream machine, a multi¬ 
media portable that’s refined, well engi¬ 
neered, and loaded with options. If money 
were no object, the choice would be 
easy. 

But the Satellite Pro T2I50CDT 
offers almost as much for a lot less 
cash. Toshiba has done an intelligent 
job of integrating most of the features 
you’ll need in a multimedia laptop 
without busting your budget. ■ 


Rex Baldazo is a BYTE technical editor. 
You can reach him on the Internet or 
BIX at rhaldazo@hix.com. 


(see the table). 

CD-ROM per¬ 
formance, as 
tested with the CDStone suite, was on tar¬ 
get for a double-speed player. 
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can you improve 



when they don’t even 


show up at the office? 


The office is quiet. Desks are clean. You haven’t seen an 
employee for weeks. And business has never been better. 
There’s a perfectly good explanation for all this: RLN® 
(Remote LAN Node®). It provides your employees with 
transparent access to all the resources on your LAN, no 
matter where they’re working. Even on glamorous 
road trips to places like Secaucus, New Jersey. Once 
connected, they can access the mainframe, use group- 
ware applications, check E-mail and more, like any 
local user. And since you won't be keeping your eye on 


every employee, every minute, we created superior man! 
agement and security features. We also teamed up with 
Citrix® Systems, Inc and their award¬ 
winning software to develop our 
optional Application Server. It can 
boost remote access performance 
of LAN-based applications by as 
much as 300%. So call today about 
RLN. And start improving the work 
ethic in your office. And out of it. 



For a copy of the "Understanding Remote Computing” White Paper and more information on RLN call 800426-6283 x 322 


=Attachmate m 

©1995 AltachnvXe Corporation. All ngfits reserved. Attachmate is a registered trademark ol Attachmate Corporation. RIN and Remote LAN Node are registered trademarks of Digital Communications Associates, Inc, 

a subsidiary of Attachmate Corporation. All other trademarks are the property of their owners 

Outside the U.S.. call 206.644.4010 or fax 206.649.6035 
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Special Report 


Mobile Computing 


Pentium Power Without Sticker Shock 

Tho Eurocom 9600 is well equipped but Has a short battery life 



DAVE ANDREWS 

luroPak International's Eurocom 
Model 9600 packages a 90-MHz 
I Pentium with room for extra- 
large Type IV PCMCIA cards at a rela¬ 
tively affordable price. Multimedia luxu¬ 
ries (e.g., stereo speakers and a CD-ROM 
drive) are delegated to an optional docking 
station. The price of the basic notebook is 
$4450 for a model with SMB of RAM 
and a 10.5-inch active-matrix color screen. 
You can lower that price by substituting a 
dual-scan color or monochrome screen. 

The Eurocom 9600 offers numerous fea¬ 
tures that until recently were rare on note¬ 
books. Standard equipment includes a re¬ 
movable 540-MB hard drive (an 810-MB 
drive is available for an extra $350), an 
external video port for SVGA graphics 
(up to 1024 by 768-pixel resolution), an 
external keyboard port, a built-in micro¬ 
phone (which is located in front of the 
trackball), input jacks for an external mi¬ 
crophone and line-level audio, an output 
jack for external speakers, a connector for 
the docking station, and a 16-bit PM sound 
synthesizer that’s compatible with Cre¬ 
ative Labs’ Sound Blaster Pro 3.1 and the 
Windows Sound System. 

All that’s in addition to an ECP/HPP 
(Extended Capabilities Port/Enhanced 
Parallel Port), a pair of 16550 UART (uni¬ 
versal asynchronous receiver/transmitter) 
serial ports for high-speed modems, and 
an extra-large cavity for PCMCIA pe¬ 
ripherals. The PCMCIA bay accepts two 
Type I/II cards or one Type II and one 
I ype III card. It will even take a 15.5-mm 
I ype IV PCMCIA card (e.g., a Global Po¬ 
sition Satellite tracking device). Inside the 


computer, there’s room for 
40 MB of RAM. 

The Eurocom 9600 for¬ 
goes the small LCD strip that 
many notebooks use to dis¬ 
play the battery status and 
other system information. 

Nor does it have the separate 
brightness and contrast con¬ 
trols often found near the 
screen panel. Instead, it uses 
a Spartan combination of 
LED indicators and key 
combinations for these func¬ 
tions. And instead of a Win¬ 
dows applet, it has a ROM- 
based utility for tweaking the 
power management options. 

EuroPak says these features 
make it easier to install an¬ 
other OS (e.g., OS/2 or Win¬ 
dows NT) in lieu of Windows 3.1. 

A 1-inch (25-mm) trackball positioned 
in front of the 86-key keyboard is the Eu¬ 
rocom 96(X)'s mouse substitute. The track¬ 
ball is easy to find and manipulate, but if 
you have big hands, the keyboard might 
feel a bit small. I’d definitely like to see a 
larger space bar. 

Despite two NiMH (nickel-metal-hy- 
dride) battery packs, the Eurocom 9600 
averaged only I hour and 28 minutes of 
battery life in BYTE’s Thumper test. (We 
didn't run the CD-ROM test because 
there’s no built-in CD-ROM drive.) Eu¬ 
roPak plans to introduce notebooks with 
longer-lasting lithium-ion batteries later 
this year, including a faster model based on 
a l(X)-MHz Pentium. 

The Eurocom 9600 uses the 65540 
VGA controller from Chips & Technolo- 



Perfurmance 


ton:(>r index: 0.933050 

flo.<ting-point index: 0.921311 
letter? life: 

W<ifd processing l hour. 28 

minutes 

II Ddl Pentium) 


Eurocom Model 9600 

with a 9.5 inch monochrome screen and 

a 540MB hard drive.$2850; 

with a 10.5 inch dual scan color screen 

and a 540MB hard drive.$3450: 

with a 10.5-inch active matrix color 

screen and a 540MB hard drive,..$4450 

EuroPak International 

Nepean. Ontario, Canada 

(613) 224^122 

fax: (613) 722 2767 
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Best Feature 

The Eurocom 9600 packages 90-MHz 
Pentium power in a sleek, affordable 
notebook. It weighs 6.6 pounds. 


gies, which includes I MB of on-hoard 
video memory. Unfortunately, EuroPak 
makes it hard for you to take advantage 
ol the 65540*s interesting video-overlay 
capabilities, because the Eurocom 9600 
lacks a video-in port. A EuroPak official 
says the company hasn’t seen a strong de¬ 
mand lor integrated video-in-a-window 
functionality. You could buy a PCMCIA 
card that takes advantage of the 65540’s 
capabilities or install a video board into 
the optional docking station. 

When running BYTE’s portable bench¬ 
marks, the Eurocom 9600*s performance 
was comparable to the baseline 90-MHz 
Pentium system. The Pentium gets a boost 
from a 256-KB secondary cache of 12- 
nanosecond SRAM (static RAM). An in¬ 
ternal (an keeps the CPU cool. Although 
the machine becomes fairly warm after 
running for several hours, you can 
rest it on your lap without any dis¬ 
comfort. And the system's 6.6-pound 
weight won’t cut off the circulation to 
your legs. 

The Eurocom 9600 continues Eu- 
roPak’s strategy of providing high- 
end portable power without requir¬ 
ing you to dig as deeply into your 
pockets as most of the competition. ■ 

Dave Andrews is a BYTE news editor. 
You can reach him on the Internet or 
MX at da ve. news@hix. com. 
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^internet 



I here's something for everyone on the Internet. And now 
you can get full access to this incredible resource without risk. 
With ten FREE* evening and weekend hours on Delphi Internet: 

In 1992, Delphi Internet broke new ground 
by becoming the first major online service to 
offer full access to the Internet. Since then, 

Delphi Internet members have been at the 
forefront of the Internet revolution. 

Delphi Internet connects you to 30 million FRE 
people and 20,000 networks around the world. 

Send e-mail. Search online databases. Download free 
software. "Chat" with people who share your interests. 

Never been online? Don't worry. Hundreds of expert 
online assistants are here to help you get started. You'll also 
enjoy free, unlimited phone support — all part of the most 
responsive customer support in the industry. 

Over 8so local access numbers are available nationwide. 

So start your ten free’ hours today. Call i-800-695-4005. 

Or to join directly by modem, follow the instructions at right. 

FREE’! InterNav”* for Windows; Join now and we'll send you, 
absolutely free, InterNav for Windows — the point-and-click 
software Windows Magazine says will "steer you into the fast 
lane of the information highway." 

Coming Soon! Totally graphical user interface. To 
guarantee you easy access to the Internet's most exciting 
services, including the WWW, we'll soon introduce a 
new interface, featuring Netscape Navigator’: 



fen-hour free'Jrial! 


DELPHI 

INTERNET™ 

Questions? Call 1-800-695-4005 


For immediate access from any computeil 
Dial by modem i-800-365-4636. Press return until you get a prompt. 
At Username, enter JOINDELPHI. At Password, enter BYT695. 

9,600 and 14.400 bps at no extra charnel 

'Fire offer .qiplics to new memlnYs only l unit one per household Offer is valid Inc 4 limned lime A v.iIkI rml* card isreqgj 
Inr immediate .term Free time may be used only during the remainder of the calendar month of becomtmc a memfirr felt 
surcfcirves 4|>pfy durun; business hours (6 am to 6 p m weekdays) vui Tymnrl or SprmiNet .mil lor access ontsMle the mam 
U S Hr*w mernliers must mprt to Terms .md Conditions of memtHYship whim tommy (nmptele detath ami other rrslrictM 
.ire provided dunny tlie toll Iree rei(iMr.ition l)el|ihi IntiYitel .md InitYff.iv are trademarks of l)el|iiii Internet Services CorporatH 
Netsc.ipe .mil Nelv ape Navigator .ire tr.idrmiris of Netsc.i|>e Cnnummirations Corporation Wmrlows is .1 trarlcmark of Htrn 
Corporation You must indicate (tunin' the online siynop that you use Wmrlows in order to rrcnvr bitiYN.iv software 

C*ms DKpti lu n wi Wn*n 
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Not Flashier, but Faster 


AT&T’s Globalyst 250P is good for running heavy-duty applications 


DAVE ANDREWS 

A T&T’s newest high-end note¬ 
book, the Globalyst 250P, lacks 
some of the multimedia ameni¬ 
ties offered by IBM’s ThinkPad 755CD. 
However, this notebook undercuts the 
ThinkPad’s high price and delivers supe¬ 
rior overall performance, thanks to a 75- 
MHz Pentium CPU that’s matched to a 
256-KB secondary cache of fast 12-nano- 
second SRAM (static RAM). The 250P 
did exceptionally well in BYTE’s FPU 
benchmark test while running noticeably 
cooler than faster notebooks based on 100- 
MHz Pentiums. 

Like all portables, the Globalyst 250P 
makes some compromises. Its strengths 
include a 10.4-inch TFT (thin-film tran¬ 
sistor) active-matrix color screen, resolu¬ 
tions that are as high as 800 by 600 pixels, 
better keyboard response than the 486- 
based Globalysts, and sturdy construction. 
Weaknesses include a slightly larger girth 
than other notebooks and an inconve¬ 
niently positioned trackball. 

It has 8 MB of RAM, expandable to 40 
MB; a 340-, 540-, or 810-MB hard drive; 
an internal floppy drive; parallel and serial 
ports; microphone and headphone jacks; 
an internal microphone and speaker; an 
external video port for SVGA graphics at 
resolutions of up to 1024 by 768 pixels; 
and PCMCIA slots for two Type 1/11 cards 
or one Type III card. 

For multimedia presentations, you’ll 
want to plug in external speakers and, if 
you plan to record a lot of voice-overs, a 
better microphone. The built-in micro¬ 
phone is highly directional; you’ve got to 
speak directly into it. 

To maximize battery life, the Globalyst 
250P offers a wealth of power management 


options. You can configure 
individual subsystems (e.g., the 
serial port, hard drive, and LCD 
screen) to power down after a 
specified period of inactivity; a 
small LCD panel indicates the 
battery’s remaining charge and 
the power management config¬ 
uration. A suspend-mode but¬ 
ton shuts down all the subsys¬ 
tems but retains data and system 
status for about half an hour. 

Because of the small size of 
the suspend-mode button, we 
could not use the BYTE Lab’s 
Thumper device to test the 
Globalyst 250P’s battery life. 

However, we ran a variety of 
software on the machine, in¬ 
cluding a word processor 
and audio/video playback 
applications, and found 
that the NiMH (nickel- 
metal-hydride) battery 
lasted for 2 hours and 45 
minutes. If you need a 
longer battery life, you 
can replace the floppy 
drive with a second bat¬ 
tery pack. You can also 
swap the floppy drive for a $230 expansion 
nuxiule that adds two more PCMCIA slots. 

The Globalyst 250P is available with 
two optional LCD screens: 640 by 480 
pixels with 65,536 colors, and 8(X) by 6(X) 
pixels with 256 colors. Both are 10.4-inch 
TFT active-matrix color LCDs. We tested 
the notebook with the 8(X)- by 6(X)-pixel 
screen. This higher resolution makes it 
easier to work in a GUI environment. 

You can adjust the screen for lower res¬ 
olutions, if you wish. However, if you 
switch from 8(X) by 6(X) pixels to 640 by 




Input device preferences are personal 
but reviewers found the Globalyst’s 
pointing device awkward to use. 


erformance 

Best Feature 

AT&T Globalyst 250P (SVGA version 

The Globalyst 250P*s 800- by 600-pixel 

Integer index: 0.836357 with 8 MB of RAM) 

rl .. .... with a 540 MB hard drive....$6074 

screen makes it easier to switch among 

1 luating-point index: 0.958032 wjth an 81&MB hard driv e..$6528 

several open applications. The unit also 

AT&T Global Information Solutions 

turned in strong FPU benchmark 

(l 90 MHz Dell Pentium) Dayton, OH 

performance. 

(800) 447-1124 


(512) 445 5000 
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480 pixels, the screen im¬ 
age shrinks by an inch on 
each side. That’s because 
LCD screens, unlike CRT 
screens, have fixed-size 
pixels. Switching to a 
lower resolution results in 
a smaller screen image, 
not higher magnification. 
The unused pixels are simply blacked out. 

Weighing 6.9 pounds (plus 1.16 pounds 
for the battery) and with dimensions of 
11.7 by 9.3 by 2.1 inches, the Globalyst 
250P is large for a notebook. But the extra 
size does not necessarily mean a more lux¬ 
urious working space. For instance, the 
trackball is positioned at the front of the 
machine and is perpendicular to the key¬ 
board. You must drop your thumbs below 
the keyboard when you're mousing 
around. The Globalyst 25()P's strong FPU 
performance and optional high-resolution 
screen make it good for heavy-duty 
number crunching and other FPU-in¬ 
tensive applications. (AT&T says the 
Pentiums used are free of the FPU 
bug.) Its multimedia features are ade¬ 
quate for most users, but if you want a 
lot of flash in your presentations, be 
prepared to pack extra equipment. ■ 

Dave Andrews is a BYTE news editor. 
You can reach him on the Internet or 
BIX at dove.news @ bix.com. 
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California Digital 

f$9,995 f_■ > fZZ M 


17700 Figueroa Street 
Gardena, California 9024* 


$619 

Quanity Two 
Each $699 

93% 


Thermal 

Plotters 



Discount 

Roland's LTX thermal 
plotters provide quick, 
cost-effective C*AD out 
put for large scale plots. LTX plotters are fast, accurate and maintenance 
free. Lully HPGL compatible. Si/c *'D*\ 200 DPI plots can be printed 
in less than one minute LTX-320 "D" sale price SAW, manufacturers 
suggested price was $9,995. Also available LTX-420 size "E" only 
$1159, was $12,995. 

Also Available: LTX 2441 "E” thermal plotters offer true 400 DPI 
resolution. These arc Roland's lop-of-thc-linc thermal style HP-GL/2 
compatible plotting machines, complete with vector to raster converter, 
25mm/sec. speed. 2 line LCD. parallel/serial interface and autocut 
paper. 32 bit RISC CPU for speed, never need toner, ink cartridge, 
ribbons or other expendables. 


Summagraphics Digitizer 

$229 

The Sununagraphic Summa-sketch 
III is a 12” by 12” digitizer with I (XX) 
line per inch resolution. Used Un 
CAD and computer graphics. Tablet 
includes stylus, four button cursor 

und Windows driver software. Also Available: 18'by 12* digitizer $319. 



Kensington 300VA 
Uninterruptable 
Power Supply 



$79 


Prevent data or memory loss, hard disk damage, 
and computer circuity damage from electrical 
brownouts, blackouts, surge, spike or power 
sags. True sine waveform, pre-synchronized 
inverter, instantaneous battery transfer time of 2 
mS. or less Quick-charge circuitry recharges 
maintenance-free sealed lead-acid batteries in 4 
hours. 300 volt-Amps. 5.6' x 6.85* x 14.8'. 


Professional Signs 
Right From Your 
PC or MAC. 

Doors, pipes, window, walls... any¬ 
thing that needs a professional pre¬ 
sentation can be labeled with the 
Roland Stiku machine. Create mas¬ 
terful and colorful vinyl signs — 
from your computer. Make emer¬ 
gency trade-show signs, right at the 
convention center. 

Colored 3.25" wide, heat-sensitive 
or adhesive-backed vinyl materials give your displays a professional 
image. Built-in electronic scanner lets you copy, size and cut graphic 
images -without a computer. Connect the Stika to the serial port of your 
PC or Mac and output line drawings, corporate logos or any image stored 
in your computer. 

Now for only S99. you have the power to make spur-of-the-moment 
pmfcvsionnl signs and labels... anywhere! 



Fujitsu Poqet 1QQ 
Computer $ IO v7 

Fujitsu Poqet Classic. IBM compatible (80CX8) 
one-pound palm top package, engineered for on- 
thc go professionals. Conveniently stores in a brief¬ 
case or suit jacket. Ideal computer for word process¬ 
ing, spreadsheet applications, appointment orga¬ 
nizer or any DOS based program where portability 
is essential 

ROM resident programs include: calendar with ap¬ 
pointment scheduler, address-phone book with data 
search, calculator and modem communication soft¬ 
ware. Computer displays full 80 column by 25 lines 
on a brilliant LCD super twist screen. User select¬ 
able MDA or CGA gray scale monochrome inode 
Operates for weeks on two "AA” alkaline batteries. 

The Poqet has slots for two Type I PCMCIA memory 
cards. User can store up to two megabytes of data 
in each removable card. Static application programs can be stored in PCMCIA non-volatile "flash” memory Internal-RAM. 512 
kilobytes, stores active data and programs. Memory can be reassigned to resident RAM-drive. 

Information remuins resident while computer "sleeps”. Upon reactivation the screen returns to where it was when the Poqet was 
deactivated. Auto-sleep Battery-saver features turns computer off after several minutes of inactivity. Power management even 
puts CPU into "sleep mode" between key strokes. 

Transfer spreadsheet business notes or home work notes dircclly to your desktop computer via optional Poqet data-transfer cable. 
Resident. Virtual Network program supports data transfer to and from your desk top computer. 

Keyboard 77 - key QUERTY style layout has alternative numeric-cluster num-lock feature, includes: MS/DOS 3.3 and GW-Basic. 
Over all size (closed) 8.8* by 4.3* by 1.0*. 



Magnavox $700 
20” Monitor * 


Magnavox 20CM64 MagnaScan-20 color display supports 
IBM VGA. Apple Mac, VESA. EVGA, 8514. XGA, 
SparkStation modes in resolutions up to 1280 x 1024 Non- 
Interlaced. Large 20", .31 mm. CRT is ideal forCAD/CAM and 
desktop publishing applications. Easy access front controls. 30- 
64KHz. horizontal; 50-90Hz. vertical scan, ONE year war¬ 
ranty, and solid tilt-swivel base are only a few of the many 
features offered. Monitors arc new but cases may show cos¬ 
metic blemishes. 



2-Megabytes O/T 
PCMCIA Card $0%J 


Compatible with: HP95; 
Sharp PC3000; IBM Think 
Pad; ZEOS; Dell and most 
laptop computers 

The Verbatim company, which 
is now owned by Mitsubishi, 
has elected to exit the S-RAM 
business. California Digital 
has purchased Verbatim's re¬ 
maining inventory of 2-Mega¬ 
byte memory cards. 


Quantity 2 • $99 Each 



• Purchase orders invited from educational and qualified organizations. 

• Specialists in international shipments * Restocking charges may apply. 

• Friendly and courteous service since 1973 • Subject to available inventory. 

• Stock items shipped same day from California Digital’s warehouse. 

Circle 282 on Inquiry Card. 


Requests for complete catalog 
accepted by mail, FAX or E-Mail. 

Order Toll Free Technical & Foreign 

(800) 421 -5041 (310) 217-0500 

8 AM to 5 PM Pacific Facsimile 


8 AM to 5 PM Pacific 
catalog@cadigital.com 


(310) 217-1951 
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BYTE 


“You name it, 
this tests it. If you 
maintain PC’s, 
you’ll love it.” 

—Jerry PoumeUe, 
BYTE Magazine, May 94 


UPGRADE 


Skiakk Nkws 


PHOOOCT OF THE MONTH 


Govt Scrv. *: G8-00&94AGS-5396 


fu ly o/s independent 
diagnostic software... 


M ICRO-SCOPE Universal Computer Diagnostics 
wxs developed to satisfy the expanding need for 
•*(curate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super mini 
jnd mainframe diagnostic routines, MICRO-SCOPE 
runs independently of any standard operating system, 
nul i therefore at home on any machine in the Intel 
work Speed, ease-of-use, and razor sharp accuracy 
•' few of the advantages dial arise from this system 
Independence, together with an impressive list of 
(minions including the ability to perform low level 
form itting on every drive currently manufactured, 
Including all IDE drives. 

♦ LOW-LEVEL FORMAT—Performs Low-level for- 
iiui < ii all drive types including IDE drives. This func- 
lion annot hurt IDE drives. ♦ USE CONTROLLER 
llios -Program will access BIOS formal built into anv 
lunl disk controller—even Controllers yet to be 
lo\ futed. ♦ O/S INDEPENDENT—Does not rely on 
(VS lor diagnostics. Talks to PC on hardware level. All 
“ 1 <’ full function regardless of O/S (i.e. Novefl 

( M\ OS/2). ♦ TRUE HARDW ARE DIAGNOS¬ 
TICS -Accurate testing of CPU, IRQ's, DMA's, memo 
i, hard drives, floppy drives, video cards, etc. 

♦ HA ICH CONTROL—All tests, even destructive, may 


be selected for testing. ♦ ERROR LOGGING—Auto¬ 
matically inputs errors during testing to an error log. 

♦ At 10,MAPPING—Automatically bad sector maps 
errors found on hard disks. ♦ IRQ DISPLAY—Show 
bits enabled in IRQ chip for finding cards that are soft¬ 
ware driven. (Network, Tape Backup, etc.) ♦ IRQ 
CHECK—Talks directly to hardware and shows I/O 
address and IRQ of devices that respond. ♦ MEMORY 
EXAMINE—Displays any physical hit of memory 
under I Meg. Very useful for determining memory 
conflicts. Very useful for determining available memory 
space. ♦ SECTOR EDITOR—Allows the editing of 
any sector of floppy or hard disk media (even track 0). 

♦ AND MUCH MORE...We don't hare enough space 
here for everything this software can do! 



♦ Includes pads for voltmeter to attach for actual volt¬ 
age testing under load. ♦ 4 LEDs monitor +5vdc -Svdc 
+ I2vdc -livde. ♦ Monitors Hi & la) clock and OSC 
cycles to distinguish between clock chip or crystal 
failure. ♦ Monitors I/O Write and I/O Read to distin¬ 
guish between write and read errors. ♦ Monitors 
memory write/ read to distinguish between address 
line failures and memory chip failures. ♦ Monitors 
ALE for proper CPU/DMA operation. ♦ Monitors Reset 
to determine if reset is occurring during POST, indicat¬ 
ing short. ♦ Monitors progress of POST without POST 
codes. ♦ Reads POST codes from anv IBM or compati¬ 
ble that emits POST codes. ISA/EISA/MCA. ♦ Compati¬ 
ble with Micro Channel computers. ♦ Dip switch 
allows easy selection of I/O [x>rts to read. ♦ Includes 
tri-slate LOGIC PROBE to determine actual chip 
failures. ♦ Manual includes chip layouts and detailed 
POST procedures for all major BIOS’s. ♦ AND MUCH 
MORE... 


The only Power-On Self-Test 
card you need to debug any 
“dead” pc... 


“>T«his is the only card that will function in every sys- 
1 leu 


tern on the market. The documentation is exten¬ 
sive. and not only covers the expected POST Codes for 
different BIOS versions, hut also includes a detailed 
reference to the bus signals monitored by the card.” 
— Scott Mueller from his globally recognized hook, 
‘Upgrading & Repairing PCs, Second Mition' 


Also ash ahout our other universally 
Compatible Products— 

Micro-Scope CLIENT! The practical answer to remote 
diagnostic's (no modem required). 

The COMPUTER CONSULTANT! 100% accurate realtime 
benchmarking tool. 

Micro-Scope CENSUS! inventory software to see and 
record what’s inside all 
of your PCs. 

911-Recouer: Foolproof 
data recovery' for 
everyone. 


MICRO 



now lor special Pricing: 1 - 800 - 864-8008 or Fax (818) 547-0397 

1100 hast Broadwav. Suite TOl GIpnHalo raltfnrnio • OIO/r/11 AiAr . * ......... ___ 


1100 hast Broadway, Suite 301, Glendale, California • Phone 818/547-0125 • Fax 818/547-0397 

International Orders please call: MICRO 2000 Australia: 61-42-5$ 144 • MICRO 2000 Europe (UK): 44-462-483-483 


Circle 265 on Inquiry Card. 
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Growing Your Software 
Business Can Be Puzzling... 


Piracy Protection 


Pre-Sales 
Evaluations , j 



Software Rental 



Version 
* Updates 



Watch The Pieces Come Together. 


( xwiiplex 
licensing 
Schemes 


r G*. „ 

r DALLABl 


Introducing The ON Button ,M For Your Software 

Now you can protect your software by All Buttons contain a unique 64-bit serial number: 


controlling the right to use. / \ 

Buttons are microchips packaged in coin-shaped, Iff J 
stainless steel cans that contain critical 

infonnation to make your / # 
software run. 


DS1420 ID Button : 

Basic security. 





DS1425 Multi Button : 

2K hits of RAM can protect 
multiple applications. 


DS1427 Time Button : 

'iK bits of RAM. along with a 
tamper-proof real time clock. 


DS1422 UniqueWdre Button : 

IK hit of memory 
separated into 4, one-time- 
write pages. 

Buttons tie together the pieces of your business puzzle. 

DALLAS 

SEMICONDUCTOR 

1 South Bekwood Parkway ♦ Dallas, Texas 75244-3292 ♦ Tek 800-258-5061 ♦ Fax:214450-3869 


KWSiIMm [MTMIR 


TNR TECHNICAL 
1-800-146 0601 
QUILL CORP. 
1-800-789-1331 


RETAIL LOCATIONS 




i OVER 1000 MACHINES CURRENTLY SUPPORTED 
i FULL 12 MONTH WARRANTY 
i NICKEL CADMIUM & NICKEL METAL HYDRIDE 
i MEETS OR EXCEEDS OEM BATTERY SPECIFICATIONS 



■ IL, LOVES PARK 
1 - 815 - 636-2630 

■ IN, MISHAWAKA 
1-219-271-2931 

■ MN, HFKMAN fOWN 
1-218-723-1363 

■ MN, ST. LOUIS PARK 
1-612-929-6699 

■ OH, COLUMBUS 
1-614-577-1998 

■ TX, IRVING 
1-214-256-2073 

■ Wl, MADISON 
1-608-833-3630 

■ Wl, SHEBOYGAN 
1-414-459-9494 


CO, COLORADO SPGS. 
-719-599-9554 


■ ri, CLEARWATER 
1-813-726-0228 

■ GA, ATLANTA 
1-404-495-1644 

■ IN, FORT WAYNE 
1-219-471-2761 

■ IA, DAVENPORT 
1-319-188-0808 

■ MN, ROCHESTER 
1-507-282-5767 

■ MN, WEST ST. PAUL 
1-612-450-7756 

■ PA, CAMP Hill 
1-717-730-7472 

■ Wl, APPLETON 
1-414-749-9292 

■ Wl, MENOMONEE FALLS 
1-414-250-0222 

■ Wl, WAUKESHA 
t-414-548-9222 


■CO, DENVER 
1-303-973-4000 


■EL, FORI MYERS 
1-813-278-3388 

■GA, SAVANNAH 
1-912-352-0650 

■IN, INDIANAPOLIS 
1-317-865-7710 

■ MN, BLOOMINGTON 
1-612-881-0747 

■ MN, ST. CLOUD 
1-612-240-2332 

■NC, RALEIGH 
1-919-790-1800 

■SD, SIOUX FALLS 
1-605-362-1050 

■Wl, GREEN BAY 
1-414-498-1100 

■Wl, MILWAUKEE 
1-414-282-5200 

■Wl, WAUSAU 
1-715-842-8283 


UNITED KINGDOM - MDS MARKETING (UK) LTD. - TEL: 44-(0)-1 HI -884-4904 

RESELLER & RETAILERS FAX INQUIRIES ON COMPANY LETTERHEAD TO (414) 922-6750. 
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IKE ARTICLES THAT CHANGED THE WORLD 
MORE THAN A BIT - FROM BYTE 


Wnly one magazine has been taking readers 
to the front lines of the microcomputing 
revolution since its inception almost two 
decades ago— BYTE! 

Now you can relive the most glorious 
moments with this unrivaled chronicle of 
the evolution of this empowering technology. 
Here—and only here—you’ll find the 
groundbreaking articles and features that 
BYTE alone had the vision to publish, 
including: 

• Kemighan and Ritchie on C 

• Stroustrop on C ++ 

• Seminal pieces by Wozniak 

• Articles covering the most important 
operating systems developments 

• BYTE Awards from 1989-1992 


BVTE 

IMF VVOMI DWIDK < ONUM um. ai . . 

The 
Best of 

BYTE 

Two Decades 
on the 

Leading Edge 

JAY RANADE/ALAN NASH Editor* 


$24.95 (Paperback) 


• First-announcement product advertisements 


You won’t want to miss this invaluable new “best of collection. Of course, all the bits of 
microcomputing’s most significant magazine count—but, from time to time, some bits of 
BYTE change the world. Get them all with The Best of BYTE. 


Available at your local bookstore 
or call toll-free 1 -800-822-8158 



McGRAW-HILL, INC. 























Circle 274 on Inquiry Card. 



pre-printed forms Scanning Station | aser printer 


Now, Go From Paper To Electronic Forms 

Automatically. 


Introducing TransForm T . M As incredible as it 
sounds, you can now scan your paper forms 
into fully editable, electronic forms in minutes. 
Thanks to its artificial intelligence, TransForm senses boxes 
where data is entered and lets you type into them directly. 
Each form you create with TransForm can be filled or 
merged with variable data. E-mailed and faxed. What's 
more, all your forms can be filled and printed from nearly 


any computer platform. ■ Another benefit: with TransForm, 
you can quickly make changes to forms at any time and 
print out new forms when you need them. No more 
throwing away stacks of obsolete forms! ■ And for 
convenient form storage, our mips FormShuttle™ holds up 
to 200 forms, and plugs right into the cartridge slot of your 
laser printer. Since forms stay printer-resident they'll print 
much faster. ■ Find out more today: 800-898-8560 



Call the mips authorized DocuPrint, Sweden: mips Technologies GmbH, 

dealer near you. 46 8 283390 Germany: 49 6127-3845 

Open Systems Solutions, Printline AG, Switzerland: PC:\Forms>lnc., Wisconsin: 
Venezuela: 582-239-6113 411-814-1412 800 786-8827 


. — Dataline America, Inc. 

||||p<> “■ 


(619)679-4070 • Fax (619) 679-4073 




Fast, Focused Answers To Your IT Questions 
Delivered To Your Fax Machine . . . 

24 Hours A Day, 7 Days A week 


Instant access to Datapro’s product and technology reports is just a phone call away. Whether you’re 
working on a product plan or trying to stretch every dollar in a proposal to purchase, smart decisions 
depend on getting the right answers at the right time. Datapro on Fax is what you need. 



Find out how Datapro on Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 


Here are some of the topics covered of special interest to BYTE readers: 

> 486-based transportables 
>• CD-ROM drives 
>■ Integrated desktop applications 
>■ Storage subsystems 
>- Client/Server technology and architecture 


DATAPRO 

Mm 

WHEN YOU NEED IT 


800-329-8398 (800-FAX-TEXT) or 609-764-2840 
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For free prodi/ct in formation from companies featured in this issue 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


Product Category 
Information 

To receive mlormalion tor an entire 
category, arete the appropriate 
number on the adjacent card 


t 

2 

3 

4 

5 

6 
S3 

7 

8 
9 

10 

n 

12 

13 

M 

15 

16 

17 

18 

19 
57 

20 
21 
56 
22 
52 
23 


Accessones/Supptws 
Add-in Boards 
Bar Coring 

Communicalions/Notworkjng 
Computer Systems 
Data Acquisition 
Diagnostic Eqiapment 
Disks & Optical Drives 
Disketles/Duplicalors 
Fa* Boards/Mactunes 
Graphics Tabtets/Mfca/ 

Pen Input 
Keyboards 
LAN Hardwaro 
Laptops A Notebooks 
Mailorder 

Memory/Chips/Upgrados 
Miscellaneous Hardware 
Modoms/Mulliptexors 
Monitors A Terminals 
Multimerka/CD ROM 
PCMCIA 
Pnnters/Plottors 
Programmable Hardware 
RAID Dnvo Arrays 
Scanners/OCR/DigHi/ers 
Security 
Tape Drives 


UPS/Power Management 

24 

Voice Technology 

55 

Software 

Business 

M 

CAD/CAM 

M 

Commumcalions/Networking 

27 

Data Acquisition 

28 

Database 

29 

Educational 

M 

EngmeennqrScienMic 

tl 

Entertainment 

M 

Graphics 

33 

Macintosh 

34 

Mailorder 

35 

Mathemalicat/Slatistical 

36 

Miscellaneous Software 

37 

On-Une Services 

38 

Operating Systems 

39 

OS/2 

M 

Programming Languages/ 
Tools 

M 

Secunty 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Una 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 

Books/Pubhcalmns 

49 

Recruitment 

SO 

Miscellaneous 

51 




IK 


Fill out this coupon carefully. Please Print. 

Name 

Company 

a*_ 


_Tate 

Address 
Country 
_Fax 


Codo 


A My tob function is best classified as (check one) 

1 | | Company Management 

2 | | I&MI&1T Management 

3 | | Systems Engmeenn^lnlegration 

4 | | Systems/Networkmg Consulting 

5 | | Departmental Management (non ISMIS) 

6 ( ] Technical Services Support 

7 | | Other (please describe) 


13| |Otier (pleasespeoty) 


C Please nkcate which speak betds ol interest are 
important lo you so teat BYTE may serve you with 
supplemental information that best meets your needs (select al 
tot **) 

14 1 | UNIX and Workstations 
151 J Networking (LANs. WANs and Tetecommumcations) 
161 - 


23| J UNIX (any. ndudng Solaris) 

24 ( | Widows 

2S( | WindowsNI 

261 J NetWare 

271 | Other (please desenbe) 


B What is your organization s primary business activity al ins 
location (check one) 

8 | | Business Sources (finance Banking. Insurance. 


171 J Reseing/Syslems Integration 
18( )AppkcabonsDevetopmenl 
191 ) Other (exptam) 


E The number oI employees al my location and company-wide 
area (check one m each column) 


9 ( | Commercelndustry (Retail Wholesale. Constructxm. 
Mining Mamdactunng Transportation) 

10( ) Resetler/OCM (VAR.VAO. Systems/Network 
Integrator. Computer Product Manufacturer) 

I1(| Government (Federal. Stale Muruopal. Military | 

12( | Computer Services (Support. Trammg. Consultng) 

Inquiry Numbers 1-187 


0 My responsterirtes require that I be mvofved with the 
Wtowmg operating system environments (check al that apply) 
20| ) DOS 
21 ( | OS? 

221 | Mac/OS 


10.000 or more 
5.000 to 9.999 
1.000 to 4.999 
100 to 999 
Under 100 


At My 

Company- 

Location 

Wide 

28| | 

33|| 

»l 1 

34(| 

3011 

35(| 

31(| 

36(| 

»ll 

37( ) 


1 2 
18 19 
35 36 
52 53 
69 70 
86 87 
103 104 
120 121 
137 138 
154 155 
171 172 


3 4 

20 21 
37 38 
54 55 
71 72 
88 89 
105 106 
122 123 
139 140 
156 157 
173 174 


6 

23 

40 

57 

74 


5 
22 
39 
56 
73 

90 91 92 
107 108 109 
124 125 126 
141 142 143 
158 159 160 
175 176 177 


110 111 
127 128 
144 145 
161 162 
178 179 


10 11 12 
27 28 29 
44 45 46 
61 62 63 
78 79 80 
95 96 97 
112 113 114 
129 130 131 
146 147 148 
163 164 165 
180 181 182 


13 14 
30 31 
47 48 
64 65 
81 82 
98 99 
115 116 
132 133 
149 150 
166 167 
163 184 


IS 

32 

49 

66 

83 


Inquiry Numbers 375-561 

375 376 377 378 379 380 381 382 383 384 385 386 387 388 

392 393 394 395 396 397 398 399 400 401 402 403 404 405 

409 410 411 412 413 414 415 416 417 418 419 420 421 422 

426 427 428 429 430 431 432 433 434 435 436 437 438 439 

443 444 445 446 447 448 449 450 451 452 4M 454 4*5 456 

^ ^ ^ 464 465 466 467 468 469 470 471 472 473 

4 ™ 479 480 481 482 483 484 485 486 487 488 489 490 
Jo 497 498 499 500 501 502 503 504 505 506 507 
511 512 513 514 515 516 517 518 519 520 521 522 523 524 

528 529 530 531 532 533 534 535 536 537 538 5»M0 541 

545 546 547 548 549 550 551 552 553 554 555 556 557 558 


16 
33 
50 
67 

84 „ 
100 101 102 
117 118 119 
134 135 136 
151 152 153 
168 169 170 
185 186 187 


Inquiry Numbers 749-935 


389 390 391 
406 407 406 
423 424 425 
440 441 442 
457 458 459 
474 475 476 
491 492 493 
506 509 510 
525 526 527 
542 543 544 
559 560 561 


749 750 
766 767 
783 784 
800 801 
817 816 
834 835 
851 852 
868 869 
885 886 
902 903 
919 920 


751 752 
768 769 
785 786 
802 803 
819 820 
836 837 
853 854 
870 871 
887 888 
904 905 
921 922 


753 754 755 
770 771 772 
787 788 789 
804 805 806 
821 822 823 
838 839 840 
855 856 857 
872 873 874 
889 890 891 
906 907 908 
923 924 925 


756 757 
773 774 
790 791 
807 806 
824 825 
841 842 
858 859 
875 876 
892 893 
909 910 
926 927 


758 759 760 
775 776 777 
792 793 794 
809 810 811 
826 827 828 
843 844 845 
860 861 862 
877 878 879 
894 895 896 
911 912 913 
928 929 930 


761 762 
778 779 
795 796 
812 813 
829 830 
846 847 
863 864 
880 881 
897 898 
914 915 
931 932 


Inquiry Numbers 1123-1309 

11231124 11251126 112711281129 1130 1131 1132 11331134 11351136 
11401141 11421143 1144 11451146 1147 1148 1149 11501151 1152 1153 

JJ2JJ* 1,61 ,1 « 2,, 63 "« "65 "« 1167 1168 1169 1170 

74 5 2 2 MMWillM 1181 118? 1183 1184 1185 11861187 

1191 1192 11931194 119511961197 1196 1199 1200 1201 1202 120312W 

ISIS? 12,1 12,2 1*131214 1215 1216 1217 1218 1219 1220121 

. 25. 25 2271228 122912301231 1232 1233 1234 1235 1^36 12371238 

12421243 1244 1245 1246 12471248 1?49 !?S0 1251 1252 1253 1254 1256 

!2i ’52 126312641266 1266 1267 1268 1269 ,27D 1271 1272 

2® 277 2781279 ,2 » >282 1283 1284 1285 12861287 1288 1269 

12931294 1296 1296 1297 12961299 1300 1301 1302 1303 1304 1306 1306 


763 764 765 
780 781 782 
797 798 799 
814 815 816 
831 832 833 
840 849 850 
865 866 867 
882 883 884 
899 900 901 
916 917 910 
933 934 935 


1137 11381139 
1154 11551156 
1171 11721173 
1188 1189 1190 
1206 1206 1207 
1222 12231224 
1239 12401241 
1256 1257 1256 
1273 1274 1275 
1290 1291 1292 
1307 1308 1309 


Inquiry Numbers 188-374 

188 189 190 191 192 193 194 
205 206 207 208 209 210 211 
222 223 224 225 226 227 228 

239 240 241 242 243 244 245 
256 257 258 259 260 261 262 
273 274 275 276 277 278 279 
290 291 292 293 294 295 296 
307 308 309 310 311 312 313 
324 325 326 327 328 329 330 
341 342 343 344 345 346 347 
358 359 360 361 362 363 364 

Inquiry Numbers 562-748 

562 563 564 565 566 567 568 569 570 
579 580 581 582 583 584 585 586 587 

596 597 596 599 600 601 602 603 604 

613 614 615 616 617 618 619 620 621 

630 631 632 633 634 635 636 637 638 

647 648 649 650 651 652 653 654 655 

664 665 666 667 668 669 670 671 672 

681 682 683 684 685 686 687 688 689 

698 699 700 701 702 703 704 705 706 

715 716 717 718 719 720 721 722 723 

732 733 734 735 736 737 738 739 740 


•*»» '995 190 96 981 

Valid until August 31. 1995 


195 196 
212 213 
229 230 
246 247 
263 264 
280 281 
297 298 
314 315 
331 332 
348 349 
365 366 


197 198 199 
214 215 216 
231 232 233 
248 249 250 
265 266 267 
282 283 284 
299 300 301 
316 317 318 
333 334 335 
350 351 352 
367 368 369 


200 201 
217 218 
234 235 
251 252 
268 269 
285 286 
302 303 
319 320 
336 337 
353 354 
370 371 


202 203 204 
219 220 221 
236 237 238 
253 254 255 
270 271 272 
287 288 289 
304 305 306 
321 322 323 
338 339 340 
355 356 357 
372 373 374 


571 572 573 
588 589 590 
605 606 607 
622 623 624 
639 640 641 
656 657 658 
673 674 675 
690 691 692 
707 708 709 
724 725 726 
741 742 743 


574 575 
591 592 
608 609 
625 626 
642 643 
659 660 
676 677 
693 694 
710 711 
727 728 
744 745 


Inquiry Numbers 936-1122 


576 577 578 
593 594 595 
610 611 612 
627 628 629 
644 645 646 
661 662 663 
678 679 680 
695 696 697 
712 713 714 
729 730 731 
746 747 748 


936 937 
953 954 
970 971 
987 968 
1004 1005 
1021 1022 
10381039 
10651066 
10721073 
10891090 
11061107 


938 939 
955 956 
972 973 
969 990 
1006 1007 
1023 1024 
1040 1011 
1067 1058 
1074 1075 
109! 1092 
11081109 


940 941 942 
957 958 959 
974 975 976 
991 99? 993 
1006 10091010 
1025 10061027 
1042 10431044 
1069 10601061 
1076 1077 1078 
1093 I09t 1095 
111011111112 


943 944 

MO Ml 
977 978 
994 995 
1011 KM2 
1028 1029 
1045 1046 
106? 1063 
1079 1080 
1096 1097 
1113 1114 


945 946 947 
962 963 964 
979 980 981 
996 997 996 
1013 1014 1015 
1030 1031 103? 
1047 1048 1049 
1064 10651066 
1061 106? 1083 
1098 10991100 
1115 11161117 


948 949 
965 966 
98? 983 
9991000 
1016 1017 
1033 1034 
10601051 
1067 1068 
1084 1085 
1101 1102 
11181119 


950 951 952 
967 968 969 
984 985 986 
1001 1002 1003 
1018 1019 1020 
1035 1036 1037 
1052 10531054 
1069 1070 1071 
1086 10871068 
1103 1104 1105 
1120 1121 1122 


Inquiry Numbers 1310-1489 


13101311 
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FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 



See reverse side 
for card. 


i 1. For FREE 
product 
information 
! from 
individual 
companies, 
circle the 
j corresponding 
inquiry 
numbers on 
I the Response 
j Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-416-620-9790 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 




























With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
titles. Take it with you for portable 
data retrieval. Or share it with 
other PCs. 



Micro5olutions 

Call Toll Free-800.295.1214 

SEE US AT PC EXPO IN NEW YORK, BOOTH #2240 


No compatibility problems with 
virtually any IBM-compatible PC— 
Windows, DOS or OS/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port—plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape, diskette and hard drives. 


132 W. Lincoln Hwy. DeKalb. Illinois 60115* Telephone 815.756.34 II • FAX 815.756.2928 

Circle 263 on Inquiry Card (RESELLERS: 264). 
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International 7600 N 



The fastest notebook in the world. 


But that's just the 
beginning of what 
you get for only 


(Again). 


$ 3300 . 


Built-in multimedia speaker 
for the built-in soundblaster 
compatible 16-bit soundcard I 


Two type II PCMCIA card 
slots (equal to 1 type 3) 


340mb removable local bus 
HD (up to 8lOmb available) 


8mb RAM (up to 40mb using 
user-upgradeable modules) 
and 256K12 cache! 



Brilliant 10.3" Dual-scan 
Passive Matrix Color 
screen (Active Matrix 
also available). 


Pentium 



Mic in / Speaker / 
Headphone out jacks 


3.5" floppy drive 


19mm trackball in 
just the right spot 


Dependable 
NiMH Battery 


focus on service and support since 1984 ! 

We dive vou free lifetime tnii.froa t^h \*/^_ ( _. x L _ . 


andWinHowc^ va/ I free support - We pre/ooof th © latest versions of DOS 

? ^ P d ♦ ^Workgroups, including all video, sound, and PCMCIA card utilities. Our 

Year Parts and Labor Warranty includes our outstanding 48 hour warranty service 

3o rr dnv U m d P ? Wn9 W ® understand how Vou depend on our products. Our 
30-day money back guarantee is pretty simple: you get a refund if you're not satisfied 

or any reason. Our RealHelp disk included with every notebook allows us to service 

and t!^t' hniCa c ° nfiguration files b y remote access. Our 48-hour+ extensive burn-in 
and testing period on every single notebook, before it leaves our facility, ensures an 
absolute minimum of failures in your notebook. Anything less is just not mint! 


^Shipping charges will be withheld (rom any refund, along with 2% of invoice total on any credit card orders. 


1 -ax (/ 14 ) 495-7791 Hours 8-6 Monday-Friday. Call today toll free- 

Pentium is a registered trademark of Intel Corporation y 'em ntdfct. 


** -- VI " inert v^^lfJUIUIIUf 1. 

1 - 800 - 967-5667 

am Baa - _^ __ M 


Circle 266 on Inquiry Card. 
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demote 



The most complete hardware palette 

✓ WIBlf’-BOX for LPT, COM, ADB, as card 
for (E)ISA slots and as PC-Card (PCMCIA) 
Protection for DOS, Windows and networks 
without requiring source code modification 

✓ Win32s, WindowsNT, Mac^OS, 0S!?\ DOS 


We are 
looking for 
Distributors 
worldwide 


Remote Programming of WIBU-BOXes 
via Phone, FAX or mail - 
New chances for more sales! 


Order your 
evaluation 
package 
today! 


UIBU 


WIBU-KEY 

Hjr u ---l 


WIBU-SYSTEMS GMBH, Germany 
Rueppurrer Strasse 54, D-76137 Karlsruhe 
cvcfcuc' Phone: +49-721 -93172-0, FAX: +49-721 -93172-22 
\ Email: 100142,1674@compuserve.com 


igh Quality in Copy Protection 


Southwind International Inc. 

P. O. Box 308, Brookeville, MD 20833, 

Phone: (301) 570-3497, FAX: (301) 570-4773 



Folding A Map Has 
Never Been Easier. 


Next time you’re on the road, unfold 
your portable PC' instead of a map 
and let Retki GPS Land Navigation 
System lead you to your destination. 

/liun iMAuioATinni Throu tf h the use of the Global 

NAVIbAIIUN Positioning System satellites (GPS), 

Retki can pinpoint your location and graphically represent 
your position on any of our wide selection of electronic 
maps, right on your portable PC, right in your vehicle. 
Search for Map Locations by Address 
Need to find a location of a client? Just type in the address, 
and Retki will not only 
show you where that 
location lies on the 
map, hut Retki can 
also show you the 
most direct route to 
get there. No more 
getting lost. No more 
missed meetings. 


Personalize Your Maps 

Create a relational 
database for each map, 
so as you use the maps, 
you can list the spots 
that are important to 
you and your business. 
You can create a list of 
delivery stops, client 




locations, or even a list of your favorite lunch spots. 

This feature rich package comes complete with a 
PCMCIA Type II GPS receiver and antenna, the Retki 
software to run on Windows, a comprehensive map of the 
United States, and a free local map to get you on your way. 

Next time you’re on the road, take along the Retki GPS 
Land Navigation System, and take the frustration out of 
road travel. 

For More Information on the Retki GPS Land Navigation System, Call 


1-800'99'RETKI 


Liikkuva Systems International, Inc. Ask about our new V.1.5 on CD-ROM. 
Come see us on the internet at http://www.liikkuva.com/ 


Circle 271 on Inquiry Card. 
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The Tympani - More Bang For Your Monitor Buck! 



The Orchestra Diva is singing again. This 
j time, it’s about our new 17" Tympani mon¬ 
itor. Now, for $469, you can have a 17" 
screen, with two-thirds more Windows 
screen area than a 15" screen. Get a bigger, 
better and brighter image for larger text and 
more vivid multi-media impact. 

All that extra screen area, with a maxi¬ 
mum non-interlaced resolution of 
1024x768, for an estimated street price of 
only $469! 

More Screen For Your Buck 

Even with a $469 price tag, the Tympani 
offers pincushioning control and Energy 
Star compliance, with DPMS power man¬ 
agement. 

For more features and performance, look 
to Orchestra's newest 15" and 17" displays, 
the French Horn II and the Tuba II. 


ing image geometry and color. Adjust the tilt/rotation, pin¬ 
cushion/barreling and trapeziod aspects, so your image is 
sharp, square and stable, just the way you like it. 

Moreover, color balancing allows adjustment of Red, 
Green and Blue, so you can match your screen color to 
your printer output, or maybe just your mood. 

Call us at (800) 237-9988 from 8:30am to 5:30pm, PST 
and ask a product specialist about the 
full line of Orchestra 14", 15" and 17" 
displays as well as the Tempo Series of 
PCI and Vcsa Local Bus video 
adaptors. 

For all your monitor 
needs, Orchestra has a model 
to fit your computing style. 

For more information, or to find a 
dealer nearest you, call today. The Diva 
is singing for Orchestra; let Orchestra 
perform for you. 



Tympani 

Tuba II 

French 

Horn II 

Dotfitdr(mm) 

0.42 

028 

028 

ttwmum fesoMon 

(Non rtataad) 

10241768 

1600x1280 

1280x1024 

Traperadal Control 

NO 

YES 

YES 

WRoUton Control 

NO 

YES 

YES 

Pmcus/non Control 

YES 

YES 

YES 

Color fetance Control 

NO 

YES 

YES 

Color temp Control 

NO 

YES 

YES 

Mcroprocessor Controls 

NO 

YES 

YES 

Onscreen Controls 

NO 

YES 

YES 

Estrmaled Street Price 

$469 

$699 

$499 



You're In Control With 
Advanced On-Screen Display 

The French Horn II and Tuba II support high refresh rates 
and have advanced On-Screen Display controls for adjust- 

Circle 272 on Inquiry Card (RESELLERS: 273). 


(800) 237-9988 
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C_±] MultiSystems, Inc. 
Technology in Concert 
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larjh environments are no match for Badger Computers. Badger 
thBmost extensive line of rugged mobile computers available 
nywhere in the world. Badger offers custom configurations with 
uirferous wireless connectivity options. GPS and scanners can 
iNofce integrated. For tough computing needs call 1-800-3-BADGEI 
nil take a BYTE out of your workload today. 


badger 

Computers 


v»u r 


BADGER Computers 10901 Malcolm McKinley Drive Tampa, Florida 33612 813-972-6246 

A Division of Group Technologies Corporation Circle 268 on inquiry Card. 

























One Less Thing 



Kingston. The only memory that 

GUARANTEES WORRY-FREE TRAVEL. 


Full' Tested 


In the course of your travels, you may deal with schedule changes, cancelled flights, and lost luggage. One thing you won’t have to 
worry about is your Kingston Memory. Installing our memory ensures that you’ll never have to worry about your system failing in the 

middle of a big proposal or worse, not hooting up. Kingston Memory is 100% tested and compatible with every popular notebook 
and portable system on the market, including your Compaq'* and Toshiba™ systems. 


Kingston can’t guarantee that you'll never lose* your luggage or have your flight cancelled, but you 11 never have to 


again. It’s the one thing in this last-paced, hectic world you can truly count on. (all |(800) 251-9058 for vour free 


worry about your notebook memory 
notebook configuration guide. 



T it b I n s i i) b Name in II i» g k a i> e s 
17600 Newbope Street, humtain Valley, California 92708 ( 800 ) 251-9058 (7I t) i.\5 2 ( t (>0 Fax (7M) 4*5-2699 

• I'm Kingston h\hn»t'KV « « nyisJrmi tnuh mutl- kitt^Uun Vnhm+w Corpo m Ma m. Ul inuleNuirli ,nul nyttfrml tnnk-mwin tuvtif tMr mpnlitv hnUcn 

Circle 219 on Inquiry Card (RESELLERS: 220). 





























































































State of the Art 



We can’t remember a time with so many different kinds of RAM to choose from. Here’s 
your field guide to the new chips and what they do. 



I t used to be simple. You always wanted more memory in 
your computer, but you had to worry about only one kind— 
DRAM. The only important differences were in per-chip ca¬ 
pacity. While the first IBM PCs in 1981 used I6-Kb chips, 
today’s chips sport 16 Mb. Capacities up to I Gb have been an¬ 
nounced, but those chips won't ship for a few years. 

Memory technologies are so diverse that you can't tell the 
players without a scorecard. BYTE examines 17 new types of 
memory chips that embody not trivial distinctions but substantial 
differences: built-in caches, synchronization, specialized graph¬ 
ics processing, on-chip ALUs, and more. Add in new forms of 
packaging, and it’s hard to keep tabs on what’s what. 

In Fast, Smart RAM,” Peter Wayner sorts out current and 
cutting-edge memory technologies. He looks at memory archi¬ 
tectures, chips optimized for graphics and video applications, 
and supercomputer memory. Wayner considers which types of 
RAM will likely prevail in the marketplace and what will be in 
your next I*( . Related text boxes consider why memory prices 
stopped falling a few years ago, the reasons flash RAM is here to 
stay, how the new RAMs affect future cache use and design, and 
why we’re going to see several different types of RAM in a sin¬ 
gle computer. 

‘More Memory in Less Space” examines the trend to stacking 
memory wafers in layers, achieving densities as high as 2 GB 
per cubic inch. Rick Cook examines the evolution of commodity 
memory from DIPs to SIMMs and discusses why DIMMs (dual 
in line memory modules) will be the norm for the next few years. 

Finally, it's worth noting that the memory industry has pro¬ 
duced remarkably little in the way of standard-setting activity. It’s 
becoming evident that the marketplace, not an IEEE or ANSI 


standards committee, will decide which memory chips become the 
mainstays of tomorrow’s computers. This is a two-edged reality. 
On the one hand, it’s fostering the current explosion of exciting 
new memory technologies; on the other hand, the marketplace is 
likely to remain fragmented for some time to come. But if we have 
to choose between encouraging new advances in technology and 
achieving a more stable commodity market, BYTE thinks it 
makes sense, especially over the long haul, to bet on ideas, imag¬ 
ination, and innovation. ■ 

—Russell Kay, Technical Editor 


Fast, Smart RAM 

RAM chips speed up and get 
more capable. BYTE helps you sort 
out the major players from the 
nonstarters_ 187 



More Memory in Less Space 

Layering silicon wafers 
allows very high-density 
components.JLST 
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1 he Crateway to Japan s PC Market 

The Largest Piece of a Growing Asian Marketplace 


2. “Partnership Solutions Program*’ 

Tliis program provides you with an opportunity to meet yoi 
future partner in Japan. 


4. Organizer’s exhibit zone _ 

Nikkei BP presents the state-of-the-art and future direction! 
PC multimedia. 


5. Extensive Promotion 

Expect high attendance thanks to promotion in Nikkei B 
PC publications and in other major media such as TV a 
daily newspapers. 


Circle 78 on Inquiry Card. 


WORLD 


EXPO 


September 27—29, 1995 
Place: Nippon Convention Center 
(Makuhari Messe, Chiba, Japan) 
Organized by: Nikkei Business 
Publications, Inc. 

Support by: Ministry of International Trade and Industi 
(planned), U.S. Embassy s Foreign Commercial Service 
Collaboration: Database Promotion Center, Japan 
Cooperation by: Nihon Keizai Shimbun, Inc., Televisiol 
Tokyo Channel 12 Ltd. 

Reach over 50,000 members of Japans 
PC community! 

1. Japan’s first comprehensive PC exposition 
Covering a wide range of the latest PC-related prtxlucts ar 
technology — for all platforms. 


3. Technical Seminars 

High-quality seminars held apart from the exposition w 
attract high-level attendance. 


Send Fax and Get Free Brochure Now! 
FAX. +81-3-5210-8285 

You will sixm receive a FREE INFORMATION PACKAGE 
from Nikkei BP WORLD PC EXPO Managing Office 

(Please type or print) 


Reserve 

Your Exhibit Space 
Today! 


Company _ 

Department in Chaige 
Address 


For more information, please contact: 

Nikkei Business Publications America 
5 > I 1 1 1 h Avenue (20th PI > 

New York, New York 10017 

TKL. (212) 867-3414 FAX. (212) 867-3271 


Zip_Country 

Tel. Fax. 

Contact Person 


Organizer 

Nikkei Business Publications, Inc. 
WORLD PC EXPO Managing Office 

2-7-6 I lirakawatho, Chiyodft-ku, Tokyo 102. Jajun 
TEL ♦8I-3-52IO-8393 FAX. ♦81-3-5210-8285 


















State of the Art 



Memory chips are getting faster and more capable but not less expensive. BYTE sorts out the 
new types of RAM what each is good for, and which ones you’re likely to see on your next PC, 


PETER WAYNER 



U ntil recently, computer users could 
proudly wear T-shirts proclaiming, 
“Whoever dies with the most RAM wins.” 
Complacent in their swivel chairs, they 
knew that they understood the place of 
memory in the computer world order. 

Now, however, the realm of computer 
memory is becoming fragmented as RAM 
producers develop increasingly ingenious 
methods of squeezing ever more perfor¬ 
mance out of the chips. Some of their ex¬ 
periments involve on-board caches, spe¬ 
cialized CPU-to-RAM interfaces, and even 
pure processing power directly on the 
memory chips themselves. Soon a desk¬ 
top system will be judged on not only how 
much memory it has but also what archi¬ 
tectural enhancements that memory offers 
to the system. 

The force behind these changes has been 
increasingly apparent over the last decade: 
RAM-chip speeds have not kept up with 
the increasing speeds of CPUs. As chip 
manufacturers found ways to add more 
transistors to each chip, the CPU archi¬ 
tects could easily increase speed by adding 
more arithmetic units to each chip. Twice 
as many arithmetic units could let a chip 
run almost twice as fast. On RAM chips, 
though, more transistors per chip simply 
meant that the chips could hold more data; 
they couldn’t access it particularly faster. 
While faster chips (e.g., static RAM, or 
SRAM) were available, they were much 
more expensive and had lower capacity 
per chip because they required several 
more transistors to store each bit. 

Working around the slow speed of RAM, 
CPU architects added a small amount of 
faster cache memory and created separate 
memory banks that would alternate serv¬ 
ing data to the CPU. These techniques, 
though, are reaching maturity. Intel’s P6 
includes primary and secondary caches on 
the main chip die. Many systems augment 
this by placing a tertiary cache between the 
processor and the main memory; however. 
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State of the Art 


Fast, Smart RAM 


Flash Memory Looks Bright 


R eports of the demise of flash memory 
have been greatly exaggerated. If 
sheer storage capacity for laptops is your 
sole concern, then PCMCIA Type III PC Card 
hard drives of 260 MB for $600 are at¬ 
tractive alternatives to 40-MB flash memory 
cards costing $1200. Even flash memory 
supporters, like Bruno Beverina, vice pres¬ 
ident of SGS-Thomson’s Memory Group, 
have long maintained that flash memory 
is “not likely to compete soon with hard 
disk technology in price and capacity." How¬ 
ever, storage capacity isn’t everything. 

Rash memory cards, with solid-state elec¬ 
tronics and no moving parts, require far 
less power than hard drives, and this is 
especially significant in perpetually power- 
hungry laptops. Also, many older laptops 
simply lack the Type III PC Card slots re¬ 
quired for such hard drives, but the more 
common Type I or II slots fit flash cards 
just fine. This can be an important consid¬ 
eration if you’re outfitting or refitting a whole 
fleet of laptops. Access times for flash 
cards (as low as 30 nanoseconds) are from 
100 to 1000 times faster than hard drive 
access times—a performance boost that 
could end naps between mouse-clicks. 

Solid-state flash memory can withstand 
more serious shocks (some over 2000 Gs) 
than any hard drive (under 200 Gs), and 
this is important for ruggedized use in de¬ 
manding environments. Because flash 
memory retains information even when the 
power is turned off, data can be stored 
without deterioration for time periods reck¬ 


oned in decades and centuries. Finally, 
flash memory cards are reliable, with MTBF 
(mean time between failures) of millions 
of hours common. For all these reasons, 
flash memory cards will continue to be im¬ 
portant for laptop use. 

Flash memory cards are turning up in 
plenty of products besides laptops. On 
many printers and print servers, flash cards 
hold fonts, company logos, complete cor¬ 
porate stationery arrangements, and forms 
layouts. PDAs (personal digital assistants), 
including Apple’s Newton and other hand¬ 
held devices, use flash cards as a primary 
software-distribution medium. Kurt Wolf, 
divisional marketing manager for AMD’s 
flash memory division, observes that, “In 
the PDA form factor, flash cards have 
greater system value than hard drives. You 
don’t need 100 MB; you do need it to be 
rugged." Hubs and routers from vendors 
like Xyplex and Madge Networks use the 
cards to hold software (including com¬ 
pressed microcode) and indispensable unit 
parameters to support rebooting. 

On the chip level, flash memory is even 
more widespread in computer-related ap¬ 
plications. Flash BIOS, once found only in 
high-end laptops, is routinely replacing ROM 
BIOS in desktop machines, allowing the 
manufacturer or user to reprogram the BIOS 
electronically, without having to replace 
chips. 

The nonvolatile nature of flash memory is 
also important. Plug-and-Play features will 
require nonvolatile BIOS memory in which 


configuration data can be updated. Hub 
and routers also use flash chips to replat 
ROM, guaranteeing the option of simple u 
grading. Many modems use flash memory 1 
hold configuration data and software: Th 
lets you upgrade the modem simply and 
no cost, by downloading information rath 
than by swapping chips. Similarly, netwo 
adapter cards use flash chips to store th 
myriad configuration details. On SCSI ha 
drives, flash chips often hold the conti 
codes that can be customized to satis 
buyer’s needs. The reliability of flash me 
ory is not lost on the data security and RA 
market: One ruggedized mini-RAID soluti 
from Raymond Engineering eschews haj 
drives entirely and uses only multiple ban 
of flash memory. 

In noncomputer products, flash mem< 
chips (usually lower capacity) are appe 
ing in cellular phones, pagers, answerir 
machines (replacing DRAM), set-top box< 
and digital cameras. It is simpler to desl 
and manufacture generic cellular phon 
and configure their flash memory with tl 
specific codes (e.g., GSM, Global System 
Mobile communications) appropriate i 
their final destination, whether that’s Gfl 
many, Singapore, or Cleveland. 

Flash memory plays a similar role in 
set-top boxes, the darlings of the dig! 
convergence cheerleaders: Generic boxi 
can be customized after manufacture an 
given special information as needed (al 
paid for). Even cars use flash memory 
part of their engine control systems. 

While the flash memory PC Card bu 
ness is expected to grow at less than 
percent per year, some predict that tlij 
flash memory market as a whole— currer 


the gain that each new level of cache pro¬ 
duces is substantially smaller, as absolute 
gains in access speed are offset somewhat 
by the need to look in yet one more place 
(see the text box “Is Cache Losing Its Ca¬ 
chet?” on page 191). 

This places more pressure on RAM de¬ 
signers to deliver information faster. The 
latest designs incorporate small quantities 
of extra logic that organizes the How of 
data off the chip. These chips—known by 
names like FPM (fast page mode), EDO- 
RAM (extended data out RAM), or burst¬ 
mode RAM—offer faster data How when 
the data is requested in sequential order. 

More exotic alternatives are emerging in 
the graphics arena, where innovation is 
more common because the standard unit is 


the video card, not the SIMM. This lets 
card manufacturers experiment with and 
adopt different technologies and still pro¬ 
duce a board that works with all software. 
These card designers are exploring the use 
of FPM, EDORAM, and burst-mode 
RAM, and they're also investigating tech¬ 
nologies like Mitsubishi Electronics’ 3D 
RAM and Samsung's WRAM (Window 
RAM), both of which include more cir¬ 
cuitry on the RAM chip designed to speed 
up common video operations. (For more 
on graphics RAM, see “Faster Graphics 
Cards on the Horizon,” April BYTE.) 

Systems designers are beginning to ex¬ 
plore a greater range of nonvolatile mem¬ 
ory. Flash memory is an electrically alter¬ 
able memory that maintains its state until 


it is erased with a relatively large voltage. I 
Originally developed by Intel, Hash RAM 
has seen wide use in PCMCIA PC Card 
memory for laptop computers. (For an up¬ 
date, see the text box “Flash Memory 
Looks Bright.”) FRAM (ferroelectric 
RAM), a newer competitor in the non-1 
volatile arena, uses iron in the fabrication 
process, an echo of the old ferrite-core] 
memory used in early mainframes. FRAM 
also maintains its memory after the power I 
stops. Both these memory products should 
find increasing use in highly portable prod¬ 
ucts like PDAs (personal digital assistants).! 

In the farthest regions of the intellectual I 
frontier, memory designers are cxperi-| 
menting with memory that can do many 
computations directly on the chip (see the 










about $1 billion—will grow at 50 percent 
per year, reaching $4 to $10 billion by the 
yt ar 2000. Several processes are fueling 
that growth. Ron Bohn, an analyst at 
D itaquest, sees flash memory as a “tech¬ 
nology enabler." Certainly, consumer prod¬ 
ucts using flash memory—like cellular 
phones—are growing in popularity fast. The 
puce of flash memory is falling, and be¬ 
coming competitive with DRAM. This causes 
a curious, if simple, upgrade behavior: Peo- 
pl< with 10-MB cards wait a year or two and 
buy a 20-MB card for the same price. 

As inevitably happens with electronic tech¬ 
nology, flash memory is also becoming a 
commodity with competing vendors, includ¬ 
ing powerhouses AMD, Fujitsu. IBM, Intel 
(the world’s leading producer), Matsushita, 
Mitsubishi, National Semiconductor, Pana¬ 
sonic, SGS-Thomson, and Toshiba, in addi¬ 
tion to smaller vendors, such as Centennial 
and M-Systems. Most flash memory is built 
to the same standards and is interchange¬ 
able: a customer demand that vendors sat¬ 
isfied. 

lash technology itself is moving forward. 
Single power-supply chips—at lower power— 
arc supplanting dual power supply. Serial 
interfaces and smaller block sizes allow 
lore flexibility. Wear-leveling algorithms 
pl<ice data evenly over the chip, increasing 
its durability and reliability. Chip size is 
shrinking, as the latest generation of 16- 
Mh (2-MB) chips attest. Look for a doubling 
of capacity per cell in the next year. Already 
4( MB flash cards exceed the capacity of 
thn lowest-end PC Card hard drives. Some 
people predict hard drive-size flash cards 
within five years. 

—Edmund X. DeJesus 


text box “Smart Memory” on page 190). 
They expect this will offer dramatic per¬ 
formance improvements on problems that 
can be solved in parallel. Placing the in¬ 
telligence on the chip saves the time of 
moving the data on and off the chip. 


scale adoption of HDORAM for main 
memory. In fact, this year promises to be 
the one in which HIX)RAM begins to dom¬ 
inate the marketplace. Many system inte¬ 
grators and RAM manufacturers agree that 
the price differential that HDORAM com¬ 
mands will evaporate by early 19%. 

The technology behind HDORAM is a 
simple extension of the trend that made 
PPM RAM the standard form of DRAM 
available. When you read an element in a 
DRAM array, you charge electrical lines to 
first select a row and then a column. The 
lines do not stabilize immediately, how¬ 
ever, and the length of the delay is what 
prevents the RAM location from being 
read instantaneously. 

HPM RAM returns data faster because it 
assumes (hat the next data requested will 
be in the next column of the same row. In 
many cases this happens, and there’s no 
need to wail for the row delay. This pro¬ 
cess stops working reliably, however, if 
the CPU demands data too quickly. The 
lines do not stay stable long enough for 
the CPU to read oil the answer. This usu¬ 
ally begins to happen in CPUs running at 
speeds faster than 33 MHz. 

To solve this problem, HDORAM adds 
a set of latches, or secondary memory cells, 
at the output. These sense the data being 
fed for output, store it, and keep it available 
long enough for the signals to reach the 
CPU reliably. These chips should be stable 
at system bus speeds up to 50 MHz. 

You can add even more circuitry and 
let HDORAM offer information at still 
higher speeds. An approach known as burst 
HDORAM assumes that the CPU wants 
the next, say, lour addresses and begins 
fetching them automatically. This tech¬ 
nique can easily supply systems with a bus 
clock speed of up to 66 MHz reliably. 

The Race Is On 

CPUs arc getting faster, however, and they 
demand ever faster memory. Many mem¬ 
ory makers are investigating two solutions: 
synchronous RAM, in which the CPU and 


The RAM Shift 

I he computer memory industry doesn't 
jump on these new innovations quickly, 
because it produces chips in such high vol¬ 
umes. No memory manufacturer can begin 
to build new formats or innovations until 
the demand is there, and the demand is not 
certain until system enhancements become 
essential. 

By the time this article appears, the com¬ 
puter industry will be engaged in a large- 


RAM are locked together by the same 
clock: and cache RAM. which gains speed 
by adding to the chip a small amount of 
last SRAM that acts as a cache to the 
DRAM. Both are good choices for sys¬ 
tems that run faster than 66 MHz. 

The synchronous solution is a cleaner 
replacement for the old interfaces between 
chips. Normally, memory chips answer 
requests. SDRAM (synchronous DRAM) 
feeds off the same clock cycle as the CPU, 
anticipating the CPU’s demands and stay¬ 


ing in step. Some devices even have a 
pipelined architecture, in which a stage 
can fetch an address while other stages 
present the data for output. Many people 
predict that 1996 will be the year of 
SDRAM, because 66-MHz or higher 
CPUs will be common by then and will 
need SDRAM. Until then, however, 
SDRAM will command a 20 percent to 
50 percent premium over commodity 
DRAM. Also, the price of these faster sys¬ 
tems must cover the added cost of the dif¬ 
ferent logic chips needed to drive the 
SDRAM. 

Another way to speed memory access is 
by adding an on-chip cache. This approach, 
often called CDRAM (cached DRAM) or 
HDRAM (enhanced DRAM), succeeds be¬ 
cause it places an SRAM cache on the 
same chip as the DRAM. CDRAM comes 
from Mitsubishi (Sunnyvale, CA) and is 
second-sourced from Samsung, and 
HDRAM comes from Ramtron Interna¬ 
tional (Colorado Springs, CO). In both 
cases, this cache can respond more quickly 
to requests for the CPU if it has the right 
information already in the cache. 

The chips also gain speed because the 
caches are able to fetch data from the 
slow DRAM in large blocks using the in¬ 
ternal buses. Mitsubishi’s CDRAM, for 
instance, features a 16-Kb cache with 
128-bit lines on both its 4- and I6-Mb 
chips. When data is requested, the slow 
DRAM sends the entire 128-bit block to 
the fast SRAM. If the next address re¬ 
quested is in this block, as often happens, 
then the chip is ready. Picking the right 
sizes for the caches and buses is still an 
art, and practice varies widely. Ramtron, 
lor instance, chooses to use a 2048-bit- 


fln Abbreviated Guide to the RflMs 


CDRAM .... 

.. cached DRAM 

CVRAM .... 

.. cached VRAM 

DRAM. 

.. dynamic RAM 

EDRAM .... 

.. enhanced DRAM 

EDORAM ... 

.. extended data out RAM 

EDOSRAM .. 

.. extended data out SRAM 

EDOVRAM .. 

.. extended data out VRAM 

FPM. 

.. fast page mode 

FRAM. 

.. ferroelectric RAM 

RDRAM .... 

.. Rambus DRAM 

SDRAM .... 

.. synchronous DRAM 

SRAM. 

.. static RAM 

SVRAM .... 

.. synchronous VRAM 

3D RAM_ 

.. Matsushita’s chip for 3-D 
video processing 

VRAM. 

.. video RAM 

WRAM. 

. Window RAM 
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Fast, Smart RAM 


Smart Memory 


T he most sophisticated approach to 
squeezing more information out of 
memory chips is that being taken by Cray 
Computer (Colorado Springs, CO). Engi¬ 
neers are building a new version of the Cray 
3 supercomputer using a special kind of 
memory that contains embedded proces¬ 
sors. Each memory chip comes with 128 
Kb of storage and 64 single-bit ALUs that 
can perform all the basic I-bit operations. 
The I -bit processors embedded on the Cray 
memory chips each contain three 1-bit reg¬ 
isters. Data in any of the local bits of each 
processor can be loaded into and stored from 
these registers. Each of the three registers 
can have two different states, which means 
there are eight possible configurations for 
the set of registers. A programmer speci¬ 
fies an instruction for the I-bit ALUs by 
presenting an ALU with 1 byte that con¬ 
tains the 1-bit answer to all eight possible 
configurations. The chips were designed by 
the Supercomputer Research Center (Bowie, 
MD) as part of a research program spon¬ 
sored by the National Security Agency, or 
NSA. The technology was licensed by both 
Cray Computer and National Semiconduc¬ 
tor, who will be fabricating the chip. 

This chip was designed to act like nor¬ 
mal memory most of the time. If, howev¬ 
er. the main processor wants to use any of 
the 64 processors scattered throughout the 
memory, it raises one of the signal lines and 
effectively writes the instruction to the chip. 
The instruction is dispersed to the individual 
processors, each of which executes the in¬ 
struction on 2048 bits of local data. 

The processors have a l-D shift register 
for communicating with one another. In 
many respects, this is the most significant 
difference between this approach and the 
classic single-instruction, multiple-proces¬ 
sor arrays like the Connection Machine CM- 

wide bus to fill an 8-Kb SRAM cache on 
its 4-Mb DRAM. 

Some systems designers are happy with 
cached memory chips. Ocean Informa¬ 
tion Systems (Covina, CA) manufactures 
486 and Pentium motherboards that use 
Ramtron’s EDRAM as the main system 
memory. The cache on the chips allows 
all the memory to operate at cache mem¬ 
ory speeds. This makes an enormous dif¬ 
ference when the CPU requests infor¬ 
mation that isn’t in the L2 (Level 2) 
cache—something that happens more fre- 


I. Those older machines used complicated 
12-dimensional message-passing arrays to 
route data between processors. This limited 
the number of processors on each chip sim¬ 
ply because there weren’t enough pins in a 
standard package to handle a large 12-di¬ 
mensional network. 

The first computer system using this new 
memory will be known as the Cray 3/SSS, 
and the first customer is NSA, which will 
presumably use it for code breaking. Robert 
Cox, director of the Cray 3/SSS project, ex¬ 
pects that the computer will find many uses 
in highly parallel problems (e.g.. image pro¬ 
cessing and seismic computation). 

Coherent Research (Syracuse. NY), a 
company that has manufactured and tested 
similar products, has shown how this spe¬ 
cialized memory could be used in graphics 
accelerators. They produced a demonstration 
system that would identify which window 
was hit by a mouse, doing this by testing 
all the windows in parallel using the pro¬ 
cessor array embedded in the memory. Such 
highly parallel applications might be desir¬ 
able, for instance, in future games that flash 
many different objects across the screen. 
With the ability to test for collisions and se¬ 
lection in parallel, game designers could 
add many objects to the screen without de¬ 
creasing performance. This high-end mem¬ 
ory could also have application in database 
searches, ray tracing, and other highly par¬ 
allel problems. 

//i late March, the preceding w as written 
before Cray Computer Jlled for Chapter 
II and laid off many employees. Obvi¬ 
ously, the immediate future for this par¬ 
ticular, and expensive, memory technol¬ 
ogy is uncertain, but the special demands 
of supercomputing may yet see it become 
a commercial reality. 

qucntly with multitasking OSes and 
bloated programs. Barnett Fischer, 
Ocean’s director of R&D, says, “A 100- 
MHz Pentium runs at only 8 MHz if it 
misses the L2 cache.” That is why a 33- 
MHz 486 system using EDRAM can 
switch among a number of tasks much 
faster than a 100-MHz Pentium with a 
standard DRAM. The Pentium will still 
be substantially faster on single-task 
benchmarks that don’t leap outside the 
L2 cache, but it will crawl to an 8-MHz 
halt when the cache starts missing. 


RAM Packaging 

As EDOR AM and faster products begin to 
permeate the market, they will be seen pri¬ 
marily as 72-pin SIMMs, currently the stan¬ 
dard commodity configuration for the PC 
world, although that may not be the best 
long-term solution. All RAM manufactur¬ 
ers are investigating faster and denser pack¬ 
aging, including direct mounting, wafer ; 
laminating, and other ways of packing the 
wafers closer to each other (see “More 
Memory in Less Space” on page 197). I 
Many manufacturers are continuing to ex¬ 
amine packages that might offer a more 
stable and faster bus. For instance, SDRAM 
requires that the RAM and the CPU share 
clocking information, and more precise I 
packaging may better serve this need. 

One of the best-known alternative for- I 
mats for RAM is RDRAM (Rambus 
DRAM) from Rambus (Mountain View, 1 
CA). This bundles better and smaller pack- I 
aging with more-stable lines and faster I 
signaling logic. The chips are close to- I 
gether, and the leads are designed to be | 
short, precise, and manufactured to much 1 
tighter tolerances than are standard printed I 
circuit boards. This minimizes the extra I 
capacitance that can cause the signals to I 
travel at unpredictable speeds. 

The system is also strongly synchro- I 
nized to a clock that regulates exactly when | 
the information will be available on the I 
bus. The transfer happens every 2 ns on I 
both the odd and the even edge of the clock I 
cycle. This synchronization is similar to I 
the process proposed for SDRAM. All I 
these factors combine to enable transfer I 
speeds up to 500 MBps. 

VRAM 

The commodity market for main memory I 
is forced to be conservative and slow-mov- I 
mg because all additional memory usually I 
comes in a standard package. The design- I 
ers of video boards, however, are free to I 
use whatever types of memory circuits I 
they like, and as a result, the market is I 
filled with many different approaches.! 
Some use commodity DRAMs, others use I 
more specialized VRAMs. and still others I 
experiment with more exotic combinations I 
like WRAM and 3D RAM. 

Whether to use DRAM or the more ex-1 
pensive VRAM to maintain an image on I 
the screen is an old debate. DRAM serves I 
one master—the controller, which is re-1 
sponsible for changing the image on the 
screen and for collecting the information 
and sending it off to the video monitor. In 
a video card using VRAM, the memory I 
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chips serve two masters: One maintains 
and changes the image, while the other 
gathers the information for the video mon¬ 
itor. The VRAM is constantly serving both 
masters, each at a different port. 

VRAM may have two ports, hut that 
doesn t mean it's twice as fast or can pro¬ 
vide twice as much information. The ac¬ 
tual individual memory cells are the same 
in VRAM and DRAM. There's a limit to 
how much information can be moved in 
and out of an array of DRAM cells, because 
the addressing lines for the rows and 
columns must be charged and discharged. 
This total throughput volume is known as 
bandwidth. VRAM's dual ports don't dou¬ 
ble the total bandwidth: they merely re¬ 
serve a slice for the circuitry that drives 
the screen-drawing function. This extra 
port increases the amount of information 
that can come and go from a chip, but it 
doesn’t double it. 


This segregation has 
two effects. The VRAM 
circuits always perform 
better at higher resolu¬ 
tions with more colors. 

The extra bandwidth 
helps in these high-end 
cases, where a 1280- by 
%0- by 24-bit screen im¬ 
age requires moving over 
3 Mb onto the screen 
every time it is refreshed. 

But for lower resolutions, 
there’s much less benefit 
to be gained from added 
bandwidth. In these low- 
end video configurations, 

VRAM's second port is unused much of 
the time. 

On the other hand, DRAM boards have 
no set restrictions on how the bandwidth is 
used, and this is precisely why lower-end 



Mitsubishi s new 3D RAM memory chip, 
intended for specialized graphics 
applications, can determine whether a 
pixel is hidden, based on its / value. 


video-board manufac¬ 
turers often choose it. 
Any memory that isn't 
used to refresh the screen 
is available for the video 
controller to use. If a low 
resolution is chosen for 
the screen, then the 
video controller can use 
the rest of the bandwidth 
to create complex im¬ 
ages on the screen. The 
downside is that the 
amount of leftover RAM 
drops as screen resolu¬ 
tion increases. These 
DRAM boards can dis¬ 
play high-resolution images, but manipu¬ 
lating them becomes sluggish. 

RAM manufacturers are exploring new 
RAM chips for video boards in many ways. 
Caches, synchronization, and latching can 


Is Cache Losing Its Cachet? 


BY DAVID F. BACON AND 
PETER WAYNER 

A dding cache memory is well rec¬ 
ognized by computer buyers as a 
reasonable way to turbocharge a system's 
performance. Nowadays, however, the 
need tor separate caches is disappearing 
as newer microprocessors add more cache 
directly onto the CPU die itself and as mul¬ 
titasking OSes fragment memory demands 
and lose much of the performance advan¬ 
tage that cache memory is supposed to 
provide. 

Recent generations of CPU chips have 
had enough silicon real estate to include a 
small on-chip cache. These caches have 
generally been in the range of 8 to 32 KB, 
which is too small to help many applica¬ 
tions. As a result, many computer systems 
have been built with a larger, off-chip L2 
(Level 2) cache to supplement the on-chip 
LI cache. 

However, on-chip caches are getting 
larger. Intel's newly announced P6, for 
example, has 256 KB of on-board L2 
cache, while Digital Equipment's Alpha 
21164 has 96 KB of on-chip L2 cache 
memory. With large on-chip caches like 
these, the complexity and expense of 
adding an L2 cache to a PC or worksta¬ 


tion makes less sense, so we can expect to 
sec fewer of those types of machines in 
years to come. 

Large software packages and multi¬ 
tasking OSes like OS/2 Warp can destroy 
the value of a cache if it isn’t large enough 
to hold all the code being executed. When 
the CPU switches between jobs, it can't 
find the information it needs in the cache, 
and it must request it from the substantial¬ 
ly slower main memory. Users of Mi¬ 
crosoft Windows, for example, may no¬ 
tice this effect already when they ask their 
system to print in the background. Many 
machines can't keep both the printing code 
and the Windows code in the cache si¬ 
multaneously, so the constant switching 
makes the system run at the slowest mem¬ 
ory speeds. 

Look for innovations in cache design 
driven by the growing presence of multi¬ 
processors. Multiprocessors arc just be¬ 
ginning to break into the mainstream serv¬ 
er market, and with the demands of desktop 
conferencing and high-end multimedia ap¬ 
plications, multiprocessors are likely to 
become the platform of choice for power 
users before too long. 

Cache design for multiprocessors is con¬ 
siderably more complicated. If processor A 
wishes to update a memory location cached 
by processor B, B’s copy must be either 


invalidated or updated by A. Even worse, 
it B has already modified its copy, then 
before A can proceed, B's data must be ei¬ 
ther flushed back to main memory or trans¬ 
mitted directly to processor A. So far, 
we’ve seen two different approaches to 
solving this, bather all the processors mon¬ 
itor all the memory traffic, looking for po¬ 
tential conflicts with their locally cached 
data (a sn(X)py cache), or the main memory 
controller keeps track of which processors 
have cached which memory locations (a 
“d i rectory-based" cache). 

Each scheme has its advantages and dis¬ 
advantages. Snoopy caches arc generally 
easier to implement, but they require that 
all memory traffic goes over a shared bus. 
Directory-based caches require extra mem¬ 
ory to keep track of the outstanding copies, 
but they can be used with more sophisti¬ 
cated processor-interconnection networks 
that provide higher bandwidth and scale 
to a larger number of processors. 

Multiprocessor systems have been the 
subject of research for the past 30 years, 
but it's only in the last five or 10 years that 
they have managed to capture a significant 
portion of the high-end supercomputing 
market. Now, as multiprocessors make 
their way into the high-volume PC and 
workstation businesses, that research will 
come face-to-face w ith the real world. 
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One Machine, Many RAMs 


BY RICK COOK 

D uring the next few years, our desktop 
computers may well use three or 
more different kinds of RAM. each chosen 
for a specific function. For example, a sys¬ 
tem might use fast, synchronous SRAMs 
for secondary or tertiary cache, an advanced 
asynchronous DRAM (e.g., enhanced 
DRAM, or FDR AM: or extended data out 
RAM, or FDORAM) for main memory, 
and RDRAM (Rambus DRAM) or WRAM 
(Window RAM) on the video card. And 
yes, you*II he able to plug a PC Card with 
flash RAM into it, too. 

This will be a logical outgrowth of ef¬ 
forts to tune systems for maximum perfor¬ 
mance. In the old days, if you wanted a 
faster computer, you used a faster processor 
running at a higher clock speed. Today, 
however, designers need to carefully bal¬ 
ance every subsystem to prevent bottle¬ 
necks. Since different types of RAM have 
different strengths, it makes engineering 
sense and, increasingly, economic sense to 
incorporate several types of memory into 
a single computer. 

As the DRAM market fragments in a 
shower of new technologies, standards and 
standards-setting organizations are hardly 
involved at all. One of the earliest memory 
standards efforts, IHFF's 1596.4 (called 
RamLink), is stalled; no products have yet 
appeared and none are likely to appear for 
years, says Steven Pr/.ybylski, a consultant 
specializing in DRAM technology. And 
while synchronous DRAMs are covered by 
a JFDFC (Joint Electronic Device Engi¬ 
neering Council) standard, says Pr/.ybylski, 
it s incomplete, and synchronous parts from 
different manufacturers don’t always work 
together. At the same time, however, the 
proprietary RDRAM technology has be¬ 
come one of the most standardized because 
its developer, Rambus (Mountain View, 
CA). has required compatibility from all 
its licensees. 

Therefore, we're not likely to see a sin¬ 
gle DRAM standard again; instead, we'll 
have several de facto standards, each opti¬ 
mized for a particular kind of product or 
application in a classic commodity mar¬ 
ket. There’s still a lot of shaking out go¬ 
ing on among these exotic RAM tech¬ 
nologies, with competing approaches for 


nearly every niche. 

We can see the effects of competition in 
the VRAM area. Until recently, dual-ported 
VRAMs were as much as tw ice the price 
of the equivalent DRAM. That led many 
analysts to predict that VRAM use would 
drop over the next several years as less ex¬ 
pensive fast RAM technologies appeared. 
Instead, the price of VRAMs has dropped to 
the point that they’re now' competitive with 
the new DRAMs. 

Another important factor driving memory 
in many directions is the considerable pres¬ 
sure to deliver more memory bandwidth. 
For the workstation market. RAM and com¬ 
puter designers are concerned about how 
they’ll meet the needs of emerging 300- 
MHz, 300-SPECmark computer systems. 
A DRAM technology that's well suited for 
fast video might not be ideal for main mem¬ 
ory. For example, Rambus does well in 
video applications because it’s so gixxi at 
handling burst data in memories of a few 
megabytes. Unfortunately, those same char¬ 
acteristics make it a less appropriate choice 
for the main RAM of a fast, general-pur¬ 
pose computer. 

The result is a chicken-and-egg propo¬ 
sition. Everyone agrees we’re going to need 
a lot more bandwidth in main memory 
quickly. But companies are reluctant to 
commit to a technology until a clear winner 
emerges, and that won't happen until one 
technology starts getting a lot of design 
wins. So in the end. rather than leaping di¬ 
rectly to a new architecture for main mem¬ 
ory, systems makers will probably prtx'ced 
cautiously and incrementally. 

In time, the DRAM market will probably 
come back to standardized, commodity 
parts available from many sources, and 
we'll once again buy primarily on price. 
However, that won't happen overnight. For 
the next several years, we’re all going to 
have to be careful whenever we buy mem¬ 
ory for our systems. Different computers 
may use very different RAM technologies, 
and it's inevitable that some systems will re¬ 
quire specific parts from specific manufac¬ 
turers. This isn't a pleasant prospect, but 
it’s the price we’ll have to pay for increased 
memory performance and capacity. 

Rick Cook is a freelance w riter living in 
Phoenix, Arizona. He can he reached on the 
Internet or MIX at rcook(&hix.com. 


all be used to increase the speed of the 
RAM on video boards. EDORAM, 
( I )R \M. SI >RAM, and other DRAM en¬ 
hancements can be substituted on the board 
quickly and effectively. In addition, the 
same techniques can enhance dual-ported 
VRAM, which means we will see C’VRAM 
(cached VRAM), svram (synchronous 
VRAM), and FIX) VRAM. Burst modes 
will also be increasingly common because 
video applications move large blocks of 
memory more often than many regular ap¬ 
plications do. 

Adding Intelligence to Video 

Enhancing VRAM with caching and antic¬ 
ipatory bursting is just the beginning. There 
are many standard jobs for a video card that 
can be sped up by adding some extra intel¬ 
ligence to the RAM chip. WRAM technol¬ 
ogy is a gixxi example of a dual-ported mem¬ 
ory that also has added features for graphics. 
Matrox (Dorval, Quebec, Canada) is one 
company using WRAM memory in its video 
boards. (By the way, WRAM was named 
more for its ability to offer full-motion video 
than for any ability to speed up a Microsoft 
Windows operating environment.) The ex¬ 
tra intelligence lets the chip do two-color 
pattern fills and aligned BitBIts at substan¬ 
tially improved speeds. Matrox engineer 
Dan Wood, responsible for analyzing the 
performance of memory chips, points out 
that these extra features let WRAM perform 
better than VRAM and at a lower cost 

The fast BitBIt is an effect that can be 
useful for double-buffering fast animation. 
WRAM can provide this effect only if the 
start and finish of the Bit are properly 
aligned. This is because the WRAM 
achieves the speedup by using its own in¬ 
ternal bit bus. The information leaves a 
memory line and then is written to another 
line without leaving the chip. This helps 
accelerate animation, but it won’t help 
with many of the random BitBIts that are 
needed to open a menu or drag a window 
across the screen. 

Another intriguing solution is 31) RAM, 
created by Mitsubishi and Sun Microsys¬ 
tems (Mountain View, CA) to improve the 
performance of 3-1) operations. The solu¬ 
tion embeds much of the logic for z-buffer- 
ing into the chip. Normally, a 3-1) graph¬ 
ics card will draw a pixel in 3-D by lix>king 
up the pixel in the z-buffer, which stores 
the c coordinate of the last pixel drawn at 
this location. If the new z coordinate is 
smaller, then the pixel under considera¬ 
tion is closer to the eye and thus visible. 
The graphics card will then write this pixel 
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nirudaJ ("quadruple") precision; unmatehal speed • Exchanges data 
wl graphs with other applications via DDE. OLE, or an extensive selcc- 
of file import/export facilities (tad. ODBC uccas to virtually all data 
kiscN and mainframe files) ■ Hundreds of types of graphs, ind. catcgo- 
xml multiple 21) and 3D graphs, ternary 2IV3D graphs, matrix plots 
tons aikl unique multivariate (e g., 4D) graphs ■ Facilities to custom- 
Irsign new graph types and add than permanently to menus or toolbars 
•On screen graph customization with advanced drawing tools (e.g., 
intllmg and editing of complex objects in 32x real zoom mode), com- 
^""1 (nested) OLE documents. MultipleGraph AutoDiyout Wizard, 
tinplates, special effects, icons, page layout control for slides and print- 
ms; unmatched speed of graph redraw ■ Interactive rotation, perspective 
•xl t *oss-Na tions of 3D displays ■ Large selection of tools for graphical 
rquoralion of data: extensive brushing tools with animation, fitting, 
nooihing, overlaying, spectral planes, proja'tions, layered comprcs- 
***s marked subsets ■ Price $995. 


Quick STATISTICA (for Windows) • A subset of STATLSTICA, 
'Wtprchaisivc selection of basic statistics and the full analytic and presen- 
inmi quality graphics capabilities of STATIS7KA • Price $495. 


•TATI STIC A/QC - Industrial statistics add on package (raniiris STA- 
ItSTICA or Quick STATIST/Ci for Windows) • The largest selection of 
MkiMrial statistiis in a single package; quality control charts (compatible 
nin real-time data acquisition systems), process ca|>abilitY analysis, R&R, 
wnplmg plans, and an extremely comprehensive selection of experimental 
•'Wgn (DOE) methods ■ Flexible tools to customize and automate all 
- ilws and reports (incl. "turn-key'’ system options, and tools to add 
W«m procedures) • Price $495. 


1TA I STIC A/Mac (for Macintosh) ■ Price $695 (Quirk $395) 


••iiiestic sli/ti $ 12 per product; 3<)-day money hack guarantcr. 
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State of the Art 


Fast, Smart RAM 


back to memory for eventual display. If 
the c coordinate is greater than this new 
pixel, the previously drawn pixel would 
hide it; thus, it is forgotten. 

The 3D RAM moves this whole oper¬ 
ation onto the memory chip, where it's 
handled by an on-board ALU. Instead of 
the video card having to read, think, and 
write to draw a pixel in 3-D, it just has 
to write it to the 3D RAM, which decides 
whether it will be visible. 

The ALU on the 3D RAM can also 
perform several operations, including 
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raster operations, alpha blending, and 
comparisons. Mitsubishi estimates that a 
video card with 3D RAM can render 
about 1.8 million I OO-pixel polygons per 
second—an amount that they claim is 
nine times faster than a board equipped 
with VRAM. 

The 3D RAM also makes significant 
use of cache technology. The basic 3D 
RAM is a l()-Mb chip with four 2.5-Mb 
arrays that feed one central ALU, which 
performs the raster operations on the in¬ 
coming pixels. There is one LI cache at 


the ALU and four L2 caches at each of 
the four banks. 

Nonvolatile Memory 

In several ways, the market for portable 
computers is limited only by the avail¬ 
ability of power for these machines. This 
distinction is not lost on RAM designers, 
who are exploring the use of nonvolatile 
Hash RAM and ferroelectric RAM for the 
main memory of these machines. 

Intel (Santa Clara, CA) is a big backer of 
Hash memory, a technology that is similar 
to EEPROMs. The chips remember their 
data until they are hit by a larger voltage. 
Intel announced a 2-MB embedded flash- 
memory chip in late 1994. It hopes the 
chip will find acceptance among printer 
manufacturers who often need local stor¬ 
age for about SMB of flexible informa¬ 
tion on fonts and other display code. 

Flash RAM chips have also found 
homes in portable, digital cameras and 
other products that need relatively small 
amounts of data. Some computer manu¬ 
facturers arc using the chips as a flexible 
BIOS store that you can upgrade if nee- ! 
essary. But greater acceptance is slowed j 
by the relatively high cost of flash RAM. 

Other companies are rapidly entering 
the race to develop ferroelectric RAM 
chips, which some people are calling the 
“ultimate memory.” Hitachi and Ramtron 
are joined in one partnership, and Mat¬ 
sushita and Symetrix (Colorado Springs, 
CO) are working together in another. All j 
are exploring building 256-Kb and I - and 
4-Mb devices for more-widespread use. 1 
Some industry observers expect that 
F'RAM may prove to be a replacement for 
standard DRAM because it does not seem 
to degrade after a number of write opera-1 
tions. Flash memory wears out, which lim- I 
its its usefulness to jobs that do not write 
data that often. If these companies sue-1 
eeed in developing chips that hold a sig-1 
nificant density (I6-Mb chips have just I 
been announced), then F'RAM may start | 
replacing DRAM. 

RAM Drives Forward 

The RAM industry will continue to ex¬ 
pand and flourish in the next decade—in 
part because it must. RAM is often the 
slowest part of today’s computer systems j | 
so designers will continue to concentrate ] 
on developing faster storage. The ex-1 
panding market also leads to a greater! 
variety of RAM products with different j 
performance characteristics. 

The most exotic memory won't just] 


Why RAM Prices Stay High 


T hree things used to be certain: death, 
taxes, and the announcement of a new¬ 
er, faster, and cheaper computer two days 
after you buy one. Innovation continues to 
produce faster CPUs and less expensive 
hard drives, but the market for memory 
seems to have stalled. For several years 
now, I-MB DRAM SIMMs have cost be¬ 
tween $30 and $40. What happened to the 
steady drop in price per megabyte that we 
became so accustomed to? 

The problem isn't in the labs. RAM man¬ 
ufacturers are making 16-, 64-, and 256-Mb 
chips. Both Hitachi and NEC recently an¬ 
nounced success in developing a 1 -Gb RAM 
chip. But those chips won't be available in 
quantities until the year 2002, and their ri¬ 
vals call these announcements a public rela¬ 
tions move. Nevertheless, the research sci¬ 
entists continue to produce a new generation 
of RAM chips about every three years. But 
we're not seeing this research success trans¬ 
late into commensurate price drops. 

The problem seems to lie with the CPU 
and software industries, where relentless 
competition has created an unexpectedly 
large and continuing demand for RAM. This 
demand continues to exceed supply, as peo¬ 
ple clamor for new machines running soft¬ 
ware that can't function without 8 MB of 
memory. 

Multitasking OSes like OS/2, video 
games, and multimedia all need as much 
RAM as possible to function. Newer RISC 
chips such as the IBM/Apple/Motorola 
PowerPC add to the demand for more 
RAM. because the native object code for 
these RISC chips can be 30 percent to 40 
percent larger than the corresponding code 
for the older 680x0 Macintoshes. One Intel 


engineer Uxik credit for the problem, saying 
that his company's relentless price-cutting 
and innovation made high-end CPUs with 
high-end memory requirements available 
to the masses. As long as the demand con¬ 
tinues to soar beyond capacity, the RAM 
companies keep the price high and pocket 
the profits. 

This high demand slows the adoption of 
new technology in two ways. First, RAM 
manufacturers have no need to push the 
newer 16-, 64-, and 256-Mb chips because 
they’re making enough money on the small¬ 
er chips. 

Second, systems designers often skimp on 
memory to bring the price of complete sys¬ 
tems down to bargain rates. 64-Mb chips pro¬ 
duce 16-MB SIMMs, and their use forces 
many systems manufacturers to pnxluce com¬ 
puters with a minimum of 32 MB of memory. 
The lower demand for these large configu¬ 
rations slows demand for the bigger chips, 
and that, in turn, slows the evolution. At the 
moment, computer manufacturers arc more 
likely to push 4-MB machines with a lower 
initial cost, even though people may be frus¬ 
trated when they try to run new memory-hun¬ 
gry applications on them. 

The only solution will be to equalize the 
supply. The high profits give the industry 
plenty of money to invest in new fabrication 
facilities, and there's plenty of evidence 
that new capacity will emerge. When this 
happens, increased competition will again 
drive manufacturers to greater innovation 
in their efforts to gain market share. Then, 
and probably only then, will we see prices 
start dropping again. Maybe we should try 
to talk Microsoft into investing in a RAM 
fabrication plant? 
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Where to Find 


State of the Art 


Fast, Smart RAM 


AMD Advanced Micro Devices 

Sunnyvale. CA 
(800) 5388450 
(408) 732 2400 

Centennial Technologies 

Billerica, MA 
(800) 942 0018 
(508) 6700646 
fax: (508) 6709025 

Fujitsu Microelectronics, Inc. 

San Jose. CA 
(800) 626 4686 
(408) 432 6333 
fax: (408) 894 1706 

Hitachi America, Ltd., 
Semiconductor & I.C. Division 

Brisbane. CA 

(800) 285 1601, ext. 10 

(415) 589 8300 

Intel Corp. 

Folsom. CA 
(800) 548 4725 
fax: (916) 356-6110 

Matrox 

Dorval. Quebec. Canada 
(514)685 7230 
fax: (514) 685 2853 


Mitsubishi Electronic Device Group 

Sunnyvale. CA 
(408) 730 5900 
fax: (408) 732 9382 


National Semiconductor Corp. 

Santa Clara, CA 
(800) 2316072 
(408) 721 5000 
fax: (408) 721-7662 


Ocean Information Systems, Inc. 

Covina, CA 
(818) 339 8888 
fax: (818) 859 7668 


Raymond Engineering 

Middletown, CT 
(203) 632 1000 
fax: (203) 632 4329 

Samsung Semiconductor, Inc. 

San Jose. CA 
(408) 954 7000 
fax: (408) 954-7870 

SGS-Thomson Microelectronics, Inc. 

Lincoln. MA 
(617) 2594)300 
fax: (617) 259 4420 

Sun Microsystems, Inc. 

Mountain View, CA 
(800) 821-4643 
(800) 821 4642 (CA) 

(415) 960-1300 
fax: (415) 969 9131 

Symetrix Corp. 

Colorado Springs. CO 
(719) 594-6145 
fax: (719) 598 3437 
symetrix@usa.net 

Toshiba America Electronic 
Components 

Irvine. CA 
(800) 879 4963 


Rambus 

Mountain View. CA 
(415) 903 3800 
fax: (415) 96S1528 

Ramtron International Corp. 

Colorado Springs, CO 
(800) 545 3726 
(719) 4817000 
fax: (719) 4889095 


M-Systems 

Fremont. CA 
(408) 654 5820 
fax: (408) 654 9084 


NEC Technologies, Inc. 

Boxborough, MA 
(800) 632 4636 
(508) 264 8000 
fax: (508) 264 8673 


keep data around; it will compute with it as 
well. The most ambitious plans for mem¬ 
ory will continue to emerge from the 
graphics arena, but it may not be long be¬ 
fore high-end workstations begin to ex¬ 
ploit smart memory for general purposes. 
You can now find on desktop machines, 
for example, many of the innovations that 
Cray Computer produced in the 1980s. 
The smart memory that Cray is using for 
its latest machines may prove to be an¬ 
other approach that wins over machines 
in the years ahead. Until that happens, the 
relatively gentle progression of faster and 
faster types of DRAM will provide sys¬ 
tems designers with plenty of options when 
they integrate memory. ■ 




Peter Wayner is a BYTE consulting editor 
based in Haiti more, Maryland, and the au¬ 
thor of Agents Unleashed (AP Professional, 
1995). He can be reached on the Internet 
at pcw@access.digex.com or on BIX as 
"pwayner. ” His Web home page is http:// 
access, digex. com:/~pcw/pcwpage. html. 


URGENT-YOUR INPUT NEEDED 


On: CPUS 


Dear Reader: 

To improve BYTE’s coverage of technology in the State of 
the Art section, we’d like to get your feedback about what top¬ 
ics, areas, and products we should be considering, and in what 
ways. Later this year, we plan to look at CPUs—the latest de¬ 
velopments in RISC processors, Pentium and P6 CPUs from 
Intel, and PowerPC chips from IBM/Apple/Motorola. We’ll ex¬ 
amine where CPU architectures are heading; what effects the 
move to smaller fabrication technologies will have on chip design, 
yield, and costs; what these trends will mean to you; and how the 
chips will work in your future systems. 

But we’d like you to tell us what you want to see us report on 
and analyze. Are you interested in support chip sets, low-volt¬ 
age processors, or increased on-chip caches, for example? We 
want to find out about concerns that we may not fully appreciate 
and just what aspect of CPUs you’re interested in. Also, we’d 
appreciate your help in identifying the people we should be 
talking to—users, vendors, researchers—you tell us. 

To let us know what you think, please use the following as 
a template to send us, via E-mail, an ASCII text file with your 
comments. Please be sure to include the <F IELDNAMLS> with 
their angle brackets, followed by your information and com¬ 
ments. And thanks very much for your help. 

IIYTK JUNK IW 


Please E-mail the completed form to: surveys@bix.com 


< TO PIC > 

CPUs 

<LASTNAME> 

Smithe 

<FIRSTNAME> 

Jennifer 

<TIT L E > 

Technical Assistance Specialist 

<C0MPANY> 

United Systems 

<PH0NE> 

800-5551234 

< EMAIL> 

jsmithe@host.domain 
<C0MMENTS> 

This is where your comments go. Be as brief or as long as you 
want. Tell us what you think, what you need, what you want to 
know more about. Tell us what you’re doing. Tell us who we should 
be talking to. 
















State of the Art 


More Memory in Less Space 

Innovative packaging techniques squeeze more RAM into tighter spaces 

RICK COOK 



U nless you’re trying to upgrade a lap¬ 
top, you don't generally think about 
how the memory for computers is physi¬ 
cally packaged. But computer makers care 
a great deal about memory packaging. 
Computers, especially notebooks, are 
shrinking at the same time that memory 
requirements are rapidly escalating. Mem¬ 
ory-hogging OSes like Windows NT and 
OS/2 are running memory-hungry graph¬ 
ics-oriented applications. 

The market-research firm Dataquest 
(San Jose, CA) says the amount of DRAM 
found in the average business computer 
has grown from 4 MB in 1993 to 16 MB 
today. It will jump to 24 MB by 1997. 
Dataquest found that computer makers, 
trying to hold down prices in a fiercely 
competitive market, are shipping most sys¬ 
tems with just enough memory for the ba¬ 
sics—typically SMB. But customers know 
that isn’t enough, and they’re doubling the 
memory—often before leaving the store. 

Dataquest memory analyst Ron Bohn 
says, “Companies try to ship with as little 
memory as they can without losing sales 
and while retaining quality.” Herein lies 
the second part of the memory-packaging 
challenge: not just to cram more memory 
into smaller boxes but to do it in a way 
that allows users to add even more memory 
later on. 


Skyscraper RAM 

In early personal computers, RAM came in 
the form of DIP (dual in-line pin) chips— 
those little black centipedes with the sil¬ 
very legs so beloved of experimenters and 
kit builders—that were soldered or sock¬ 
eted onto the motherboard. Later on, these 
chips were installed vertically onto small 
circuit boards that took up less space. 
While there’s still plenty of life left in the 
SIMM format and its emerging successor, 
| DIMM (dual in-line memory module), 
© there’s still real estate above those pack- 
| ages waiting to he grabbed. In an cxeiting 
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State of the Art 


More Memory in Less Space 


shift, several companies have announced 
memory-packaging technologies that take 
advantage of this third dimension by stack¬ 
ing memory chips closely on top of one 
another. 

Among the companies that have an¬ 
nounced 3-D memory modules are Cubic- 
Memory, Staktek, and Dense-Pac Mi¬ 
crosystems. A number of other compa¬ 
nies, including Intel, Hitachi, and Texas 
Instruments, reportedly have development 
projects under way for 3-D modules. (Let's 
clarify one point of terminology: 3-D has 
two distinctly different meanings in rela¬ 
tion to RAM chips. The various technolo¬ 
gies for stacking or layering wafers are 
generally called 3-D, referring to a physi¬ 
cal construction. Matsushita, however, 
uses the name 3D RAM for its specialized 
graphics-oriented memory chip, referring 
to what it's used for. The 3-D memory 
modules discussed in this article arc 3-D in 
form, not function.) 

Memory stacking has been tried before, 
albeit more crudely, by several companies 
that piggybacked several DIP chips into a 
single package. But all those early at¬ 
tempts, such as the 512-Kb modules on 
the first IBM ATs, used ICs that were al¬ 
ready packaged. Mom recently, some com¬ 
panies have made special 3-D memory 
modules for such low-volume, high-cost 
applications as defense and aerospace. The 
newest generation of memory modules 
puts naked chips—bare silicon—into spe¬ 
cial packages. The thinness of the silicon 
wafers means you can cram more of them 
together, and maybe even at a competi¬ 
tive price. 

The packaging potential of these new 
techniques is awesome. Staktek's Ribcage 
Stakpak DRAM module gets 16 MB intoa 
volume of one-eighth of a cubic inch. Cu¬ 
bic Memory does even better, packing up 
to 2 GB of DRAM per cubic 



Two 3-0 momory 
modules from Staktek. At the left. 
the Ribcage Stakpak Incorporates 16 MB of 
fast page mode DRAM In a package that’s 
only 0.5 Inch wide, 0.9 Inch high, and 0.3 
Inch thick. At the right Is the newer, less 
expensive Uniframe Stakpak module. 


inch in its 3-D modules. That 
kind of packaging density 
promises even smaller systems 
and even larger memory capac¬ 
ities in workstations and servers. 

Ingenious as they are, 3-D 
memory modules pose some spe¬ 
cial problems for their creators. For ex¬ 
ample, to make the most of them, you need 
more address lines from the module to the 
motherboard than a standard SIMM or 
DIMM provides. That means a nonstan¬ 
dard motherboard layout, which in turn 
implies proprietary packaging. The small 
computer market has shown a consider¬ 
able aversion to proprietary hardware, but 
the advantages of 3-D modules are so com¬ 
pelling that many computer makers have 
announced plans to use them. 

While heat is a definite problem with 
logic chips (remember the first 5-V Pen¬ 
tiums that introduced us to the fan-on-a- 
chip?), it's a lot easier to handle in DRAM. 
Nonetheless, 3-D nuxlule makers take care 
to ensure adequate cooling via ventilation 
ribs and by using signal leads to conduct 
away heat. 

Staktek has been building 3-D memory 
modules since 1992 and has patented sev¬ 
eral packaging techniques. Staktek’s prtxl- 
ucts use either standard memory dies or 
TSOPs (thin small outline packages) in 
thin plastic-leaded packages with an ex¬ 
ternal metal mounting structure that pro¬ 
vides both heat and signal transfer. To 
make clear that its technology is strictly a 
matter of packaging, the company's Stak¬ 
pak products are available with flash 
RAM, up to 256 MB per module; DRAM, 
up to 128 MB; or SRAM (static RAM), 
up to 32 MB. 

Cubic Memory is one of the most ac¬ 
tive companies making 3-D memory mod¬ 
ules. Its process stacks DRAM chips that 
have gold wires running to the wafer 
edges. They are then interconnected by a 
conductive silver epoxy (see the figure 
“Wafer Stacking" on page 200). Cubic 
Memory is building 64-MB SIMMs for 
the 100-MHz Pentium-based laptop from 
Tadpole (Austin, TX), as well as other 
modules for Tadpole's SparcBook 3. For 
the Pentium model. Tadpole wanted to fit 
128 MB of memory in just two SIMM 
slots. Panasonic is another Cubic Memory 
customer, offering a 32-MB DRAM PC 
Card for its notebook computers. 

Clearly, 3-D modules will carry a price 
premium for some time to come. Cubic 
Memory claims that its devices cost only 
slightly more than conventional packag¬ 


es 128 MB 3 D module 
from Cubic Memory is 
surrounded by the 64 
separate 16 Mb DRAM 
chips it replaces. 

ing—$44 to $56 per 
megabyte, compared to 
$35 to $45 per megabyte for 
standard SIMMs, according to its presi¬ 
dent Chet Brown—but the difference is 
real and will matter to most computer mak¬ 
ers. That extra cost will probably limit the 
use of 3-D modules to situations where 
space is especially tight and memory re¬ 
quirements are particularly high. It's no 
accident that Tadpole is using the mod¬ 
ules in high-performance notebooks. 

However, not everyone thinks that 3-D 
modules need be costly. Staktek recently 
introduced a lower-cost package it calls 
the Uniframe Stakpak. According to James 
Cady, executive vice president for engi¬ 
neering, the Uniframe DRAM modules 
are available in OEM production volumes 
for under $35 per megabyte now, and they 
should be under $25 by the end of the year. 

At the high end of the computing spec¬ 
trum, Cray Research is shipping its T90 su¬ 
percomputers with SRAM stacks. Forty 
4-Mb SRAM chips are soldered between 
two printed circuit boards to provide a dense 
stack. Each memory module includes 16 
stacks. Such dense packaging lowers the 
distance that signals must travel and stabi¬ 
lizes the capacitance of the signal lines. An 
expensive technology, it’s well suited to su¬ 
percomputer applications—computation¬ 
intensive operations that need massive 
amounts of memory. (For more on super¬ 
computing, see “The Grand Challenges," 
February BYTE.) 

The Old Reliables 

When DIP chips lost out in the memory 
wars long ago, they were replaced first by 
the SIPP (single in-line pin package) and 
later by the SIMM, a module designed for 
DRAM in computers (and other applica¬ 
tions) that is today's de facto standard for 
desktop computers. Essentially, a SIMM 
(and also a DIMM) is a small printed cir¬ 
cuit board holding several DRAMs that 
plugs into a socket on the motherboard. 

Perhaps the most obvious thing about 
SIMMs is that they stand sideways—per¬ 
pendicular to the motherboard. This has 
two clear advantages: It saves motherboard 
real estate and permits better air circulation 
around the chips. Also, the modules are 
easier to handle than memory chips. Thus, 
nearly anyone can install them. 
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State of the Art 


More Memory in Less Space 


SIMMs come in two 
flavors: 30- and 72-pin. 
The 30-pin SIMMs use 
s bit l)RAMs,and the 
72-pin SIMMs use 
16- or 32-hit parts. 
Generally, it takes 
four 8-hit SIMMs to 
give the same capacity 
as one 32-hit SIMM. 
There is also the matter 
of organization. SIMMs 
are usually set up to read 


Wafer Stacking 

An eight-layer stack of DRAM wafers 
holds 64 MB and is 0.08 inch thick 


Vertical 
connections 



Circuit board 
0.01-inch thick 


Here’s how Cubic Memory 
layers DRAM wafers into a high density 
silicon stack. 


8, 9, 32, or 36 hits at a 
time. The 9- and 36-bit SIMMs include 
an extra bit per byte for parity checking. If 
your computer expects parity memory and 
you add nonparity SIMMs, the machine 
won't recognize the extra memory. 

In practice, this is less of a problem than 
it appears. While there is a rampant pro¬ 
liferation of part numbers, there are rela¬ 
tively few kinds of SIMMs out there. Ac¬ 
cording to David Sun, vice president of 
engineering at Kingston Technology 
(Fountain Valley, CA), the many part 
numbers actually simplify the situation for 
users, letting them order memory by com¬ 
puter make and model rather than having 
to know the specifications of the memory 
modules. 

One result of the wide adoption of 
SIMMs is that add-on memory hoards, 
once quite popular, are much less com¬ 
mon today. Kingston, one of the biggest af¬ 
termarket memory suppliers, lists over 
l(HX) memory modules but only 107 mem¬ 
ory hoards in its catalog, and just 13 mem¬ 
ory-chip upgrades for computers. 

Of course, the down¬ 
side to memory modules 
is that you are limited to 
whatever kind of mem¬ 
ory modules the manu¬ 
facturer decided to sup¬ 
port in whatever quantity 
the company decided to 
support them. An up- 
grader also must make 
sure he or she has the 
correct module for the 
system. 


DIMMs Brighten 

SIMMs are now giving 
way to DIMMs, which 
can pack twice as much 
memory into the same 
space. They achieve this 
by mounting DRAMs on 
both sides of the module 
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and by using two sets of contacts, one on 
each side of the module board (SIMMs 
use only one set). 

According to In-Stat, a Scottsdale, Ari¬ 
zona, semiconductor consulting firm, 
SIMMs should account for 82 percent of 
the small computer memory market this 
year. By 1998. however, their market share 
will drop to 39 percent, and most of the 
rest will be DIMMs. 

DIMMs are more expensive than 
SIMMs of the same speed and capacity, 
but manufacturers and analysts expect this 
to change as DIMM volumes overtake 
SIMMs. In-Stat analyst Connie Batchelder 
says that in the long run costs will he the 
same. 

Is 3-D Memory in Your Future? 

For all its technological ingenuity, not 
everyone is convinced that 3-D packag¬ 
ing is the way to go, at least not in the 
short term. Kingston's Sun says that 3-D 
modules are basically a way of getting a 
half-generation advance on new memory 
chips—say, from the cur¬ 
rent I6-Mb chips to the 
equivalent of 64-Mb 
chips. The problem that 
3-D modules solve. Sun 
continues, is only tempo¬ 
rary. When the higher-ca¬ 
pacity part becomes more 
widely available, it auto¬ 
matically takes over from 
the inherently more ex¬ 
pensive 3-D module. 

Sun says that Kingston 
looked into developing its 
own 3-D module a few 
years ago, wanting to cre¬ 
ate a 16-MB SIMM equiv¬ 
alent out of 4-MB chips. 
In addition to the extra 
cost and limited life span, 
he says that a major de¬ 
terrent was that Kingston 


Cray Research 

Eagan. MN 
(800) 284-2729 
(612) 683 7100 
fax: (612) 683 7199 

Cubic Memory 

Scotts Valley. CA 
(408) 438 1887 
fax: (408) 438-1890 

Dense-Pac Microsystems, Inc. 

Garden Grove. CA 
(714) 898 0007 
fax: (714) 897-1772 


Hitachi America, Ltd. 

I Semiconductor and 1C Division 
Brisbane. CA 
(800) 285-1601 
(415) 5898300 
fax: (415) 583 4207 

Stahtek Corp. 

Austin, TX 
(512) 454 9531 
fax: (512) 454 9409 


would have to buy memory wafers from 
one of the major DRAM fabri¬ 
cators. But once the 
higher-capacity 
chips be¬ 
came widely 
available, the 
DRAM sup¬ 
plier would 
have no eco¬ 
nomic incen¬ 
tive to cut into the sales 
of regular DRAM by selling 
the smaller wafer. 

Still, Sun admits that 3-D modules have 
their place in systems where space is ex- j 
tremcly tight and the manufacturer must, 
pack in a lot of memory. He suggests that 
3-D modules might make good sense in a 
PDA (personal digital assistant) or a graph- ! 
ics workstation doing high-end animation 
work. 

But they may sec even broader use in the 
future. The primary argument against 3-D 
modules is that the next generation of 
DRAMs will he along fairly soon, which I 
will quadruple capacity per chip at the same 
or lower cost per megabit. This is based on 
historical trends, hut this extrapolation is 1 
no longer a sure thing. And if the progres- j 
sion d<xrs break down, alternative solutions * 
such as 3-D modules could become the new j 
standard for memory modules. (For more on . 
why the market hasn't yet seen higher-ca-1 
pacity DRAMs—and may not see them for 
a while—see the text box “Why RAM 
Prices Stay High" in the article “Fast, Smart j 
RAM "on page 194.) 

More in Less 

Although we can't be sure what technology I 
they will use, we can be absolutely certain I 
that computer makers and users will pack I 
more and more memory into computers at 1 
an increasing pace. What is ample at one J 
point in time turns out to he unacceptable! 
in a year or two. 

Today’s notebook computers can al-| 
ready use amounts of RAM that were un-1 
heard of in mainframes even 20 years ago,! 
and they need every hit of the RAM theyl 
have to support modern applications and! 
OSes. There's no reason to think that ourl 
memory requirements will diminish in the 
foreseeable future, so it looks like we're 
each going to need a lot more RAM in our, 
computers just to sec the century out. ■ 

Kick Cook is a freelance writer who lives ml 
Phoenix, Arizona. He can he reached on the I 
Internet or HIX at raHtk@bix.com. 
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Wave LAN wirele; 


LANs offer robust range, throughput, and roaming 



REX BALDAZO 


A lthough slower than wire-based 
networks, wireless LANs solve 
several knotty problems: cabling 
restrictions, frequent reorganizations, and 
most recently, networking of highly mobile 
employees. Current wireless LANs solve 
this last problem with PCMCIA PC Card 
adapters and roaming-enabled access 
points—two technologies that take good 
advantage of the growing corporate use of 
portable computers. 

Equipped with PC Card wireless 
LAN adapters, notebook-toting work¬ 
ers, for example, can set up ad hoc 
peer-to-peer networks at meetings or 
off-site locations and work collabo- 
ratively over the air waves. Through 
radio-equipped access points with 
roaming capability, the same group 
(or groups) can also stay tied into the 
office LAN for file and print services 
and move seamlessly from access 
point to access point without concern 
of losing that all-important network 
connection (see the text box “On the 
Roam” on page 206). 

We tested two wireless LAN systems 
with roaming-enabled Ethernet access 
points, from AT&T and Digital Equip¬ 
ment. Both are based on AT&T Wave- 
LAN technology, provide similar perfor¬ 
mance, and arc interoperable. They are not 
easy to set up, and bandwidth is still lim¬ 
ited (2-Mbps, raw data rate), hut for many 
applications, you won’t notice the lower 
throughput. You may not even mind the 
higher price (about $900 per station, de¬ 
luding on size and configuration), if you 
can take advantage of the benefits of wire¬ 
less networking as it was meant to be. 

Old Champ 

WaveLAN is the oldest wireless LAN 
technology that works in an unlicensed 
radio hand yet still provides more range 
and throughput than its more recent com¬ 
petitors. WaveLAN technology uses a 
direct-sequence spread spectrum radio 
operating at 915 MHz in the 902- to 928- 
MHz ISM (Industrial, Scientific, and 
Medical) bandwidth. A number of ven¬ 
dors have licensed WaveLAN technology 
to use in their own wireless LANs, in- 


Based on AT&T 
WaveLAN technology, 
access points from 
AT&T (left) and Digital 
Equipment (right) wort 
together flawlessly 
despite design 
differences. The PC 
Card wireless adapters 
(inset) are virtually the 
same equipment with 
different case colors. 


eluding Digital, Solectek, and Persoft. 

WaveLAN, however, is not the wave 
of the future, mainly because the 902- to 
928-MHz bandwidth isn’t available out¬ 
side of Canada, the U.S., and Mexico. The 
2.4-GHz ISM bandwidth (2400 to 2483.5 
MHz) is available internationally, and sev¬ 
eral companies’ wireless LANs operate in 
that bandwidth already. Other companies 
including AT&T plan to have their prod¬ 
ucts in that bandwidth as well. Further, 
the IEEE 802.11 committee is slowly de¬ 
veloping an interoperability standard for 
2.4-GHz wireless LAN products (see “Uni¬ 
versal Wireless LANs,’* May 1994 BYTE). 
Broadcasting at a higher frequency, 2.4- 
GHz products don't have the range that 
the 915-MHz WaveLAN does. Interna¬ 
tional signal power restrictions can fur¬ 
ther limit the range. 

While the 802.11 specification firms up 
(maybe in 1996), you can achieve inter¬ 
operability of a sort with products based on 
AI&I s WaveLAN technology. It’s not 
going away anytime soon. According to 
Becky Diercks, program director of Wire¬ 
less Research at Business Research Group, 


the worldwide wireless LAN market last 
year was about $100 million, with AT&T 
and its licensees controlling some 40 per¬ 
cent of that. 

Family Affair 

AT&T produces Type II PC Card radio 
transceivers that are pail of both its own 
WaveLAN product and Digital's Roam- 
About line. Both also offer ISA-bus-based 
transceiver cards for desktop systems. 
Solectek, another WaveLAN licensee, sells 
a WaveLAN-based parallel-port adapter 
for older portables. Except for color, the 
WaveLAN and RoamAbout PC Card ra¬ 
dios are essentially identical, including 
their $695 price. We could even use the 
Digital enabler software to get the AT&T 
radios operational. 

An external antenna the size of a deck of 
playing cards connects to the PC Card 
adapter via a short cable. The antenna sits 
in a clip holder that attaches to the clam¬ 
shell lid of your notebook computer with 
two small adhesive pads. Thanks to the 
clip arrangement, you don't have a bulky 
antenna permanently attached to your com¬ 
puter. A PC Card with an integral antenna 
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would he nice, hut it isn't feasible for the 
915-MHz radio bandwidth, because the 
antenna must he relatively large. (Xircom’s 
2.4-GHz PC Card transceiver is the first 
to use an integral antenna.) 

It’s in their access points that the two 
products differ. They have different cases. 



The omnidirectional 
antenna for a 
WaveLANbased 


LAN adapter is held 
by a clip to the lid of 


a notebook. 

Adhesive patches 
permanently attach 
the clip, but you can 
remove the antenna. 
Open air range is 


microprocessor con¬ 
trollers, management 
software, and radios. But 
AT&T and Digital, along 
with Solectek, have co- 


800 feet. 


operated to keep their ac¬ 
cess points interoperable. 


AT&T’s 286-based WavePoint is clear¬ 


ly the older of the two. To link up with a 
wired LAN, the bulky white box includes 
connections for thick, thin, and twisted¬ 
pair Ethernet, with DIP switches deter¬ 
mining which connection is active. The 
radio for communicating to the wireless 
stations is built into the WavePoint, with a 
long external cable connecting to a separate 
wall-mountable antenna. In fact, the Wave- 
Point itself can be wall-mounted. 

Digital’s Roam About Access Point is 
also wall-mountable hut in a smaller and 
more stylish box. The box can also fit into 
a DEChub9() or DEC’hubWX), two modular 
Ethernet hubs from Digital. The Roam- 
About box has only thin and twisted-pair 
Ethernet connections but doesn’t require 
setting DIP switches to identify the active 
connection. According to Digital, a Mo¬ 
torola 68360 processor gives the Roam- 
About unit a performance edge over the 
AT&T access point when the wired LAN 
undergoes heavy traffic. 

Instead of a built-in radio transceiver, 
the RoamAbout Access Point has a single 


PC Card slot that takes the same radio unit 
as the client stations. This modular design 
provides for upgrades to future radio tech¬ 
nology (i.e., 2.4 GHz) or to other existing 
wireless LAN products. In fact, this month. 
Digital provides a software upgrade that 
allows the RoamAbout Access Point to 
use WaveLAN or RangeLAN2 cards and 
automatically configures to whichever type 
of transceiver card is in the slot. Proxini’s 
RangeLAN2 technology uses frequency 
hopping in the 2.4-GHz bandwidth. 

New access points will ship with this 
capability, and older units can be upgraded 
through a BootP process. A downside to 
this design is that the PC Card radios have 
a short cable, making antenna placement 
less flexible than with the WavePoint. 

Configuring IDs 

To allow overlapping of coverage cells 
and roaming between cells, wireless sta¬ 
tions and access points use a combination 
of ID numbers. Each access point must 
have a unique network II) so that stations 
communicating with that access point can 
unambiguously identify their packets. This 
allows access point coverage areas to over¬ 
lap while keeping packets intended for 
each access point separate. Network ID 
doesn’t matter for client stations except 
for ad hoc networks without an access 
point—then all stations must have the same 
network ID. 

To identify that they are all part of the 
same greater network, all access points and 
client stations share a common domain ID. 
The domain ID is transmitted publicly, so 
for security, the access points and stations 
must also have a common beacon key , 
which is encrypted in transmissions. The 
domain ID and beacon key signify mem¬ 
bership in the same extended infrastruc¬ 
ture network, and client stations can move 
freely between access points without losing 
their network connections. 

Setting these 
IDs is a big part 
of the Wave¬ 
LAN configura¬ 
tion process. 

While AT&T’s 
and Digital’s ac¬ 
cess points have 
blinking LEDs 
to indicate status, 
neither has any 
sort of control 
panel for setup. 

Instead, you use 
a separate work¬ 
station to config¬ 


ure them, and here is one place where the 
two companies differentiate their offerings. 

With Digital’s RoamAbout Access 
Point, you connect a serial cable from a 
computer and using a terminal program, 
access a scries of text menus to set IDs 
and roaming parameters. We had no prob¬ 
lem using the Windows Terminal program 
to do this. With AT&T’s WavePoint, you 
perform setup through a LAN connection, 
either wired or wireless, using a program 
called the Configurator. The wired LAN 
approach is easier to set up than Digital’s I 
approach because you don't have to find 
and attach a serial cable. 

If you choose to set up the access point 
from a wireless station, however, you’re : 
in for trouble. To get the station up and 
running, AT&T offers a batch file that ere-1 
ates a hxxit disk with the necessary wireless 
LAN driver and configuration parameters. 
Once you have Ixxrted the station with the 
disk, you run the Configurator to define a 
configuration file and upload it to the access I 
point. Unfortunately, the boot disk sets I 
your workstation to one network ID and 
the WavePoint comes set to another, so the 
WavePoint ignores the transmission. 

You must edit a file on the boot disk to I 
correct the network ID and then reboot I 
and upload the new configuration. Of I 
course, if the new configuration includes I 
a different network ID, you must modify I 
the boot disk again to the new ID so that I 
the next time you use the Configurator, it 
will use the new network ID. Most of this I 
should be handled automatically, perhaps I 
by the Configurator itself. Until this prob-1 
lent is fixed, you should upload the ac-l 
cess point configuration file over the wired I 
network. 

It Gets Worse 

Documentation for both products is abys-| 
nuil, and in at least one instance, it’s plain 
wrong. The Digital RoamAbout Access! 


FILE TRANSFER PERFORMANCE AND ROAMING 

Moving large files is a weak point for wireless LANs. Compared to transmission on 
a lOBase-T LAN. transfer of a large file (4,027,556 bytes) to a wireless WaveLAN 
station took more than eight times longer. Wired/wireless performance differ¬ 
ences with other types of operation won’t be as dramatic. Moving the file be¬ 
tween stations in different access point cells added a 6 percent delay to the 
transfer. The case with roaming adds the further delay it took for a station to 
hand off from one access point to another. Results for AT&T and Digital LANs were 
essentially identical with low traffic on the wired part of the LAN (the test conditions). 



TIME ($) 

THROUGHPUT (BYTES/S) 

Wired to wired 

16 

251,722 

Wired to wireless 

132 

30,512 

Wireless to wireless 

139 

28,975 

Wireless to wired to wireless 

148 

27,213 

Wireless to wired to wireless (roaming) 

153 

26.324 
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/ra thinking about buying a backup stocago device, think twice. Power0ri, e r gives you both a rewritable optical disk 
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WaveLAN Radio-to-Radio Performance 



i 64-byte packots 


40 60 80 100 120 

Aggregate throughput (KBps) 

B 512-byto packets 


Throughput under 
constant load created 
and measured by NSTL’s 
low-level packet blaster 
program. With the 
larger (512-KB) packet 
size, aggregate 
throughput saturated 
with four active 
stations. Performance 
was identical for AT&T 
and Digital wireless 
LANs under our test 
conditions (all stations 
in a single cell). 


Point manual states that you use 
hexadecimal values to set certain 
roaming thresholds, hut the setup 
program actually requires decimal 
values. 

Digital’s PCMCIA radios have 
no installation program. You have 
to manually copy the programs 
over, add a line to your CON¬ 
FIG.SYS file to run the enabler 
program, and make sure your ex¬ 
tended memory manager excludes 
the memory window that the adapter uses. 

If you run Windows, you have to add an 
EMMExcludc line to the 386Enh section in 
your SYSTEM.INI file to exclude the 
same memory window. A simple install 
program should handle all this. 

AT&T provided a batch file that copied 
files over and another batch file to create 
the Configurator boot disk. But after that, 
you had to walk through the exact same 
steps as with the RoamAbout. 

Installation under NetWare can be prob¬ 
lematic for both products because of in¬ 
adequate documentation. Both manuals 
describe how to add domain ID and 
beacon key statements to your 

net.cfg tile, hut they don’t Test LAN Configuration 

mention that you should 
place the statements di¬ 
rectly after the Link 
Driver statement or 
that you should in¬ 
dent them from the 
left margin. Less 
experienced Net- 
Ware users would 
certainly appreciate 
a couple of explana¬ 
tory sentences added 
to either company’s £ 
manual. 

Home on the Range 

Once configured, we tested 
roaming with the AT&T and Digital 
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LANs under both Windows 
for Workgroups 3.11 and Net¬ 
Ware 3.1. Supplied with NDIS 
and ODI drivers, both prod¬ 
ucts work with any DOS- or 
Windows-based NOS (net¬ 
work operating system). Un¬ 
der WFW, because there were 
no installation programs, we 
had to manually set the domain 
ID and beacon key in the 
PROTOCOL.INI file. After 
that, we were able to move 
between access point cover¬ 
age areas without dropping 
the connection and without 
significant performance 
degradation. 

To test the WaveLAN and 
RoamAbout products, we 
acquired eight PC Card 
adapters and two access 
points from each manufac¬ 
turer. For client stations, we 
used a variety of notebook 
PCs: one 486DX4 and one 
Pentium each from DTK and 


Micro International, two Toshiba Tl 91 Os 
(486SX), a Toshiba T4900CT (Pentium), 
and a Toshiba T2150CDT (486DX4). Un¬ 
fortunately, the WaveLAN and Roam¬ 
About systems require complete Intel 
PCMCIA chip-set compatibility, which 
kept us, for example, from using two Busi¬ 
ness Audio notebooks from Austin Direct 
(Databook PCMCIA chip set). 

For planning layout of access points, 
both WaveLAN and 
RoamAbout products 
come with software that 
lets you use a wireless 



Access point 1 


Access point 2 


station as a monitor to test signal quality. 
You can monitor both access points and 
other wireless stations. We used it to ver¬ 
ify that we had overlapping coverage be¬ 
tween access points and to confirm that 
open-air range met the manufacturers’ 
claim of 800 feet. It did (over 9(X) feet, ac¬ 
tually). We also found a hand-held net¬ 
work tester worthwhile to determine if ini¬ 
tial setup problems came from an access 
point itself or its connection to the wired 
LAN. Microtest’s Compas tester saved 
many hours of hair pulling. 

The BYTE editorial offices occupy a 
45-year-old building with a mixture of 
fairly solid interior walls and large open ar¬ 
eas divided into cubicles with 5-foot-high 
partitions. Two WaveLAN stations placed 
150 feet apart at either end of the build¬ 
ing were just out of range so that our roam¬ 
ing test setup with two access points was 
appropriate. 

We tested with two active access points 
in three different configurations: two AT&T 
WavePoints, two Digital RoamAbout Ac¬ 
cess Points, and with one of each. We mea¬ 
sured no significant throughput differences 
between file transfer tests with the AT&T 
and Digital products, so the file transfer 
performance numbers involving two ac¬ 
cess points represent the case where we 
had one of each type of access point. Wave¬ 
LAN and RoamAbout radios also per¬ 
formed identically, so we could mix and 
match adapters during testing. 

To provide an idea of how WaveLAN 
compares to standard wired Ethernet, we 
transferred a fairly 
large file between a 
variety of combina¬ 
tions of wired and 
wireless stations. 
Throughput between 
two wireless stations 
was 28,975 bytes pot- 
second, well below the 
251,722 Bps we got 
when moving the 
same file between 
two stations on our 
unswitched lOBase- 
T network. Data 
transfer speed be¬ 
tween a wireless sta¬ 
tion and a wired sta¬ 
tion was somewhat 
faster at 30,512 Bps. 
We then moved the 
same file from a wireless 
station, to the access point, 
across our wired network, and 
out the other access point to another 


Using two access points allowed testing of 
wireless roaming capabilities. By generating 
network traffic with as many as eight client 
stations within a cell, we could also begin to 
see what performance might be like with 
larger installations. Station placement within 
the two cells depended on the test. 


















Fast, Flexible Statistics & Graphics 
for Serious Scientists 

Biologists - Environmental Researchers - Medical Researchers - Psychologists . Statisticans 


/U 

HU 

I* 

S :*o 

fc* 

r ^ 

520 

* 

iO 




Discover hidden patterns 
in your data easily. 

With SYSTAT, it's easy to overlay, 
combine charts and to simply rotate 
even the most complex 3-D plots 
with the press of a button 


Display geographic data 
clearly and quickly. 

SYSTAT is the only statistical 
pockage which lets you easily 
combine axes, contours, surfaces, 
scatterplots and icons on any map. 
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Get a clear 
picture of your multi¬ 
variate data faster. 

SYSTAT is the only package which 
can combine kernel density, 
contours and other graphical 
objects inside scatterplot matrices. 


Display your raw medical 
data in a simple, easy-to- 
understand format. 

SYSTAT is the first statistical 
pockoge to offer automatic 
dot plots. 
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YOU CAN RELY ON SYSTAT FROM DATA TO DISCOVERY 


.. ieaHy every kindof statistical analysis imaginable, and its graphics capability 
i ar and away the best of any PC statistical package/' - InfoWoHd 


he most flexible program for graphical representation of numeric data...and it 
to the most comprehensive procedures for data exploration." - MacUscr 


!?? ^ r , ana| ysis of designed experiments...superb graphics, high 

' 'l'»y statistical algorithms..." - PC Magazine 9 



(c iprchensive statistics lor 

■I! types of scientific data 

1 A full range of powerful stoti sties 
• •Vork with an unlimited number of variables 
1 Robust algorithms give precise, accurate 
fesults even when your data are extreme 
1 Most powerful GLM procedure 
1 design of experiment procedures include 
aguchi, Plackette-Borman, Box-Behnken, 
atin Squares and mixture models 
1 xtensive matrix procedures for finding 
nverse, Cholesky decomposition and 
many others 


■ Flexible, easy-to-control object-oriented 
graphics 

■ Interactive graphical transformations tools 
to explore data 

■ Fast problem-solving capabilities, including 
Quick Buttons, Quick Graphs and a powerful 
internal calculator 

■ Object-oriented graphics to easily edit all 
aspects of your graphs and charts 

■ Extensive graphical tools for exploring your 
data in real-time, including 3-D rotation of 
graphs, color and grayscale fill defaults and 
rescaling 



SYSTAT is available for DOS, Windows 
and the Macintosh. For more information, 
contact SPSS Inc. at 

1 ( 800 ) 543-5835 

(312) 329-2400 
fax 1 (800) 841-0064 


Ik > most graphics 

1 More graph types than any other statistical 
tackage - even more than Sigma Plot, Delta 
3raph and Harvard Graphics combined 
xtensive, high-precision world maps 


Extensive programmability 
and flexibility 

■ Choose command line or easy-to-use menus 

■ Handles all steps in analysis - data analysis, 
screening, intermediate, graphic presentation 


SYSTAT 

SYSTAT is a product of SPSS Inc. 


Chertsoy • Chicago • Gonrxhem • Hernia • Madrid • 


For DOS circle 276. For Windows circle 277, and for Macintosh circle 278 on Inquiry Card. 
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wireless station. Overall throughput in that 
ease was 6 percent less than the wireless- 
to-wireless case. Wc also tried this test 
while moving one of the workstations be¬ 
tween the access points. Performance was 
slightly reduced, but we were impressed 
by how well the products handled roam¬ 
ing, especially when we tested with an 
AT&T WavePoint at one end and a Digi¬ 
tal Roam About Access Point at the other 
(see the table “File Transfer Performance 
on page 202"). 

To estimate how quickly wireless sta¬ 
tions could saturate the available band¬ 
width within a wireless cell we gauged 
throughput with different numbers of 
active stations. To measure throughput, 
we ran a low-level IPX test developed by 
NSTL that blasts IPX packets between 
pairs of stations. We tested with one pair of 
communicating stations and then two, 
three, and finally four pairs all simultane- 


DAVE ROWELL 

U ntil recently, access points limited 
the mobility of wireless stations. To 
stay connected to a wired LAN through an 
access point, a station had to remain 
within range of that particular access 
point. Even if you had a number of ac¬ 
cess points set up into a sort of cellular 
network covering your entire facility, you 
couldn’t actually roam and remain con¬ 
nected because there was no capability 
to automatically hand off from one ac¬ 
cess point to the next. 

To allow roaming, WaveLAN-based ac¬ 
cess points use a combination of adver¬ 
tising to client stations and coordinating 
among themselves. The advertising is in 
the form of message frames called bea¬ 
cons, which the access points broadcast 
every 200 milliseconds or so. Beacons 
contain the domain ID, the beacon key, 
and the access point’s network ID, the 
last two encrypted together. 

Clients decide which access point to 
attach to based on signal strength. When 
a client registers with a new access point, 
its sign on request message includes 
the network address of its old access 
point. The new access point can then 
notify the old of the change so that pack 
ets addressed to the client will arrive at 
the right destination. 


ously blasting 
IPX packets. 

We also var¬ 
ied the size of 
the IPX pack¬ 
ets, first using 
64-byte and 
then 512-byte 
packets. 

Aggregate 
throughput 
hit the wall 
with just two 
pairs (four 
stations). 

Adding sta¬ 
tions beyond 
that reduced 
the individual throughput between pairs of 
stations without increasing aggregate 
throughput. Using bigger packets increas¬ 
es throughput. With 512-byte packets, mea- 


To prevent periods of reduced through 
put from lost frames, WaveLAN-based 
clients switch access points before trans¬ 
mission drops off. The switching process 
uses a set of rules with three config¬ 
urable signal strength thresholds so that 
switching occurs in time, but not unnec¬ 
essarily. When the signal-to-noise ratio of 
transmissions from the current access 
point drops below 24 percent, a station 
goes into a promiscuous mode. 

It’s still getting 100 percent of access 
point transmissions, but the station 
starts decoding other access point bea¬ 
cons and will register with another ac¬ 
cess point if the signal-to-noise ratio is 30 
percent or higher. This higher threshold 
ensures that a station doesn't bounce 
back and forth between two access 
points with similar signal-to-noise ratios, 
thereby degrading performance. 

If the signal-to-noise ratio drops 18 
percent, a point close to where frames 
start dropping, a station goes into a fast 
search mode. Now it will accept any ac¬ 
cess point providing a signal-to-noise ra¬ 
tio greater than 24 percent. Again, the 
higher threshold provides a hysteresis 
effect that prevents bouncing. 

Dow Nowell is o BYTE technical editor. Yon 
can reach him on the Internet or MX at 
d rowel! (r*’ hix. < orn. 


sunxl throughput was twice what 
it was with 64-byte packets. 

Power consumption is an 
important consideration with 
wireless adapters, especially for 
more mobile stations. We ran the 
BYTE battery test with our 
Thumper II test system on a 
Toshiba T49()0CT (a 75-MIIz 
Pentium notebook), both with 
and without a WaveLAN adapter 
plugged in. Without the adapter, 
the Toshiba ran for 4 hours and 
15 minutes. With the LAN card 
plugged in and not actively 
broadcasting, the Toshiba’s bat¬ 
teries lasted just 3 hours and 5 
minutes, a substantial drop. Be¬ 
cause WaveLAN acts in peer-to-peer fash¬ 
ion even when using access points, imple¬ 
menting power management is difficult, 
and neither company docs it. 

Limited Performance 

It isn’t a surprise that wireless LAN per¬ 
formance wasn't up to par with a wired 
LAN. However, we were surprised by how 
quickly we reached the limits of the wire¬ 
less LAN. With only four stations active¬ 
ly sending packets back and forth, we had 
effectively reached saturation. Adding sta¬ 
tions brought no additional bandwidth, it 
just reduced each station's available band¬ 
width while keeping the aggregate 
throughput the same. Under more normal 
usage patterns, it would take more stations 
to saturate WaveLAN. 

What's great about AT&T WaveLAN 
and Digital RoaniAbout is that they work 
well together. We expected the PC Card 
radios to interoperate because they are 
identical; however, we were pleasantly 
surprised at how well the access points 
worked together, letting us roam back and 
forth between the two implementations. 

In comparing the two, the edge goes 
marginally to Digital's Roam About. Both 
vendors have lousy software setup and 
painfully incomplete documentation. We 
liked the fact that the RoaniAbout Access 
Point used the same PC Card radio as the 
rest of the wireless stations and can take 
other types of radios. Digital's access point 
setup was easier than AT&T's somewhat 
byzantine WavePoint setup process. But 
because they interoperate so smoothly, 
you can just pick and choose the pieces of 
each that you like. ■ 


Rex Baldazo is a BYTE technical editor. You 
can contact him on the Internet or MX at 
rbaldazoQbix. com. 


On the Roam 


RoamAbout 

RoamAbout PC Card 

Adapter...$695 

RoamAbout Access Point.. .$1795 
Digital Equipment Corp. 

(800) 457-8211 
(508) 692 2562 
fax: (508) 392 0603 
Circle 979 on Inquiry Card. 


WaveAround 

WaveLAN PC Card Adapter..$695 
WavePoint Access Point. ..$1995 
AT&T Wireless Communications 
& Networking Division 
(800) 288-9283 
fax: (513) 445 5552 
Netherlands: +31 3402 97554 
fax: +31 3402 97555 
Circle 980 on Inquiry Card. 
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Oracle Mobile Agents take over network transactions so that 
wireless clients can get to corporate data in seconds 


PETER WAYNER 

M any people who lend to work 
“in motion” know the siren 
eall of wireless networking, 
but until recently, there have been few 
products that simplify the technology. Cre¬ 
ating a wireless network is not as simple as 
taking a traditional network and replacing 
the wires with radio transceivers. Old net¬ 
work protocols don't work well in the ra¬ 
dio environment, which is susceptible to 
weather, noise, crosstalk, and other demons 
of the ether. 

Now that the technical hurdles of wire¬ 
less data transmission are becoming well 
understood, software makers are helping 
programmers tap the power of wireless 
networks. One of the first to do so is Ora¬ 
cle (Redwood Shores, CA), whose Oracle 
Mobile Agents toolkit essentially solves 
the problem ol shuffling information be¬ 
tween distant, wireless clients and corpo¬ 
rate database servers. The toolkit can han¬ 
dle communication with any program, not 
just Oracle’s database products. 

Agents in Motion 

Oracle Mobile Agents is structured around 
a client-agent-server model that interpos¬ 
es a software agent between client and 
server (sec the figure ‘The Client-Agent- 
Server Paradigm”). The agent runs on the 
server machine and is responsible for han¬ 
dling requests from off-site clients. It then 
takes the requests and gets answers from 
the server. Ideally, the agent programmer 
can incorporate enough intelligence in the 
agent to significantly reduce the amount 
of network traffic between the server and 
(he client. 

Many protocols that run over wired net¬ 
works often exchange several messages 
to establish a connection before processing 
any information. This is fine when the 
speed of the network is blindingly fast, 
but it fails quickly on wireless networks, 
which often require 2 to 4 seconds to trans¬ 
mit a single packet. The Oracle Mobile 
Agents' job is to roll all this interaction 
into one packet. (For a more detailed 
breakdown of the different transmission 
media's response times, see the figure 
“Speed in Response Time” on page 208.) 


Oracle’s definition of an agent is dif¬ 
ferent from General Magic's (Mountain 
View, CA), the creator of the heavily an¬ 
ticipated agent language Telescript, which 
at the time of this writing was still un¬ 
available to the general public. Tclescript 
is virtually a lull-fledged OS, with agents 
roaming around in it that are themselves 
full-fledged programs capable of inter¬ 
acting with each other. Oracle takes a 
simpler, more evolutionary approach. Its 
agents are simply plug-in software mod¬ 
ules that programmers can use to add func¬ 
tionality to Oracle Mobile Agents. These 
agents can’t roam from machine to ma¬ 
chine: They are closer to Adobe Photo¬ 
shop plug-ins or applets than they are to 
full applications. 

This lack of functionality is not much of 
a handicap. Some people might even call it 
a feature. The Telescript approach is clean 
and thorough, but it can be overkill for 
simple applications. Oracle Mobile Agents 
lets you choose the right amount of power 
for your purposes. 

On one end ol the scale might be a sim¬ 
ple “Hello, world" agent that will respond 
to any message with the string “Hello, 
world,” all done in 2(X) lines of C code. 
The result would have none of the gener¬ 
ality or complex authentication features 
bound up in Telescript, but it would do 
the job. On the other end of the complex¬ 
ity scale might be an agent with a built-in 


The Client-Agent-Server Paradigm 


parser and interpreter that will accept ar¬ 
bitrarily complex programs as messages. 

After you write the agent, Oracle Mobile 
Agents takes over the handling of the data 
between the wireless network and the 
server. It aggregates the incoming pack¬ 
ets until the complete message is avail¬ 
able. If transmission glitches garble the 
data, the software handles getting new 
copies of the missing or scrambled packets. 
When the message is complete, Oracle 
Mobile Agents fires up the correct agent 
and hands it the message. This makes life 
easy for programmers because they need to 
write only agent code that accepts a full- 
formed message. 

Using the Toolkit 

Oracle Mobile Agents comes with two ma¬ 
jor development components. One lets you 
create agents for Unix systems, and the 
other lets you build both agents and clients 
running on Windows machines. The Unix 
agents, which run as processes, access a 
central message gateway that interfaces 
with the radio network. Time-sharing be¬ 
tween multiple agents running on the same 
server is handled by whatever Unix variant 
is serving as your OS. Users with bigger 
databases or more-complicated installa¬ 
tions will probably choose to run Unix on 
their server. 

You can use the Windows development 
component to create clients and agents. 

__ continued 



Oracl* Mobil* Aftrrt* component* 


Oracle Mobile Agents cuts throughput times by off loading the two-way 
message swapping needed to process database queries onto a server- 
based agent. Customer-written client applications use Windows DLLs 
or OLE 2.0 links to send and receive messages through a message 
gateway. The agent event manager processes messages queued on the 
server and passes them to customer-written application message 
handlers. When the response message leaves the server, the message 
manager deletes the original message from the incoming queue. 
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The core is a message manager 
(hat runs as a separate applica¬ 
tion. When client-based appli¬ 
cations want to access distant 
agents, they communicate with 
the message manager by either 
calling functions in a Windows 
DLL or passing an OLE 2.0 ob¬ 
ject. The message manager han¬ 
dles the chores of communicat¬ 
ing with the distant agents. The 
manager is flexible because it 
can communicate using a wire¬ 
less network, phone lines run¬ 
ning PPP, or a standard LAN. 

This gives better service to peo¬ 
ple who have a wired connec¬ 
tion handy at a certain moment. 

Modifying your application to send mes¬ 
sages to an agent is fairly easy. The appli¬ 
cation must create a connection by asking 
for the distant agent by name. (When the 
agent is started on the distant server, its 
name, IP address, and port number are 
published.) If the local message manager 
can find the agent through the wireless 
network, then the connection is established. 

You must also arrange for information 
to How from the message manager to the 
application by either initializing a DDE 
link or identifying an OLE 2.0 notifica¬ 
tion link. The server-based message man¬ 
ager will send any incoming traffic in¬ 
tended for an application through this path. 

Once a connection is established, the 
application can pass messages back and 
forth to the agent with a simple procedure 
call or object transfer. Oracle Mobile 
Agents packs the data correctly and nego¬ 
tiates with the radio network to ensure that 
the data arrives. 

For example, a program written in 
Microsoft Visual Basic can communicate 
with a distant agent with four straight¬ 
forward commands. First, the program es¬ 
tablishes a connection using the command 
Set ConObject-GetObject("Agent 
Name", 0LE_MM CONNECT). Next, it cre¬ 
ates a new outgoing message using the 
command Set Ou tMessage-Bi nd i ng 
VBMxLib.GetNewOutGoingMessage. The 
program packs the contents of the mes¬ 
sage using the command OutMessage 
.PutVar. The Visual Basic routines are 
smart enough to pack the messages cor¬ 
rectly based on data types. Finally, the 
command OutMessage.Send sends the 
message on its way. 

The rest of the application must contain 
code for interpreting arriving messages. 
This can be as simple or as complicated 
as your application demands. The struc¬ 



ture of the basic code, though, is a simple 
case statement. The libraries forC are just 
as easy to use. 

Oracle Mobile Agents comes with in¬ 
structions for building these Windows ap¬ 
plications using Visual Basic, various ven¬ 
dors’ C/C++ compilers, Powersoft’s 
PowerBuilder 3.0, or Microsoft’s Excel 
5.0. The manual also comes with a sample 
application that you can use as a skeleton 
for building the system. The Unix soft¬ 
ware comes with several sample applica¬ 
tions that also make good skeletons. 

Testing While in Motion 

To test Oracle Mobile Agents, we used 
preexisting applications and wrote our 
own. First, Oracle al¬ 
lowed us to access a 
suite of simple programs 
written for internal cor¬ 
porate use, including an 
E-mail package, a stock 
quote server, and sever¬ 
al other database applications. We then 
wrote the client packages in Visual Basic 
and loaded them on an IBM ThinkPad 
360C notebook computer equipped with 
a Motorola InfoTac radio modem. We used 
Oracle’s E-mail and stock link for several 
weeks in a variety of locations through¬ 
out Washington, D.C., Baltimore, and New 
York City. This approach also gave us ex¬ 
perience using the RAM Mobile Data net¬ 
work, which shuttled requests between the 
ThinkPad client and the agent/server com¬ 
bination at Oracle’s headquarters in Red¬ 
wood Shores, California. 

RAM Mobile Data coverage is signifi¬ 
cantly broader and more reliable than it 
was when we tested it several years ago. 
The InfoTac modem was able to establish 
a link in most cases. But it would not work 
in the basement of a house in a hilly re¬ 
gion of Baltimore or in the inner rooms of 


Oracle Mobile Agents 

1.0. $747 and up 

Oracle Corp. 

Redwood Shores. CA 
(415) 506 7000 

Circle 976 on Inquiry Card 


a New York City apartment. In both cases, 
the service worked fine when we moved 
the radio modem closer to a window. 

During this period of intense use, the 
Oracle Mobile Agents software didn't trash 
messages, deliver bogus stock quotes, or 
mangle E-mail. Problems crept in only 
when we couldn’t get a strong signal, a 
condition that was clearly indicated by a 
light on the modem. 

We also created several simple agents, 
along with applications to call them. We 
wrote the agents in C by using the RAM 
Mobile Data network to talk to a Unix box 
at Oracle headquarters. For applications, 
we used Microsoft’s Visual Basic on the 
IBM ThinkPad 360C. The process went 
without serious glitches. 
Anyone with some expe¬ 
rience programming in 
either C or Visual Basic 
should find the software 
easy to use. The Oracle 
Mobile Agents team has 
obviously anticipated development prob¬ 
lems and included a fair number of de¬ 
bugging features. 

Wireless Made Easy 

If you maintain a network server containing 
data that might be valuable to people who 
spend most of their workday away from 
phone lines, then Oracle Mobile Agents 
offers a reliable, fairly easy way to build a 
link between your network server and a 
wireless modem. You don’t have to think 
deeply about roaming agents or complex 
network strategies. Oracle Mobile Agents’ 
designers did the hard work for you. ■ 

Peter Way tier is a BYTE consulting editor 
and the author of Agents Unleashed (AP 
Professional, /995). He can he reached on 
the Internet at pcw@access.digex.com or on 
BIX at pwayner@bix.com. 
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Hands-Off Backup 

Bundled with Palindrome backup software for NetWare, HP’s SureStore Tape 
120008 DAT Au *oloader can provide weeks of unattended network backup 



BILL LAWRENCE 

O ff-site administration of small 
LANs is becoming more and 
more common. With the net¬ 
working of small businesses and corpo¬ 
rate held offices, nonresident administra¬ 
tors and off-site consultants cleverly use 
remote control software, dial-up routers, 
or low-speed WAN links to manage the 
LANs in their care. These remote tools 
permit off-site administrators to manage 
LANs from afar in just about every way 
but one: Someone still has to be physically 
present to handle the mundane but vital 
task of changing backup tapes. 

To help in this area, Hewlett-Packard 
has developed a loose product specifica¬ 
tion called LABS (Low Admin 
Backup for Servers), which com¬ 
bines an autoloading tape drive with 
highly automated backup software 
(see the textbox “HP Pushes Auto¬ 
mated NetWare,” March BYTE, 
page 148). 

HP SureStore Tape l2(X)0eLABS 
for Novell is the first product to 
implement LABS. It couples HP’s 
SureStore Tape l2(XX)c autoloading 
DAT (digital audiotape) drive with 
a custom version of Palindrome’s 
NetWare-compatible Backup Director soft¬ 
ware, called Backup Director for the 
Workgroup. The !2(XX)e is a DDS-2 DAT 
drive with a six-cartridge magazine. Pre¬ 
suming you use the magazine as it comes 
with five 120-meter, 4-GB tapes and one 
cleaning cartridge, you’ve got 20 GB of 
available storage, or around 40 GB with 
the l2(XX)e\s built-in data compression. 

Backup Director takes advantage of 
the !2(XX)e’s automation features by han¬ 
dling tasks like tape drive cleaning and 
monitoring for problems. For example, 
the software automatically schedules 
restore and compare operations for peri¬ 
odic verification. 

If problems <x*cur. Backup Director can 
send alerts via NetWare’s SEND com¬ 
mand or MHS-compatible E-mail. The 
drive includes standardized alerts for com¬ 
mon maintenance conditions, such as when 
a tape cartridge should be retired because 
it’s reached the end of its duty cycle or 


The combination of HP’s 
12000e DAT autoloader 
and automated backup 
software from 
Palindrome will reduce 
on-site visits by 
nonresident 
administrators. The f 
SCSI drive holds a 
magazine (inset) of five 
4 GB DDS-2 cartridges 
and one cleaning 4_ 
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because it’s failed. The I2000e’s high 
capacity coupled with Backup Director’s 
completely automated management of 
backup sessions means you can run daily 
backups that need no attention for amaz¬ 
ingly long periods. 

High Capacity, Low Price 

T he 12(XX)e is an external SCSI drive that 
comes housed in a 5.25-inch full-height 
case. Its easy-to-read LED front panel 
displays the drive’s current status, 
including which magazine cartridge is 
loaded. The I2()()()e is among the first 
drives to support the DDS-2 DAT speci¬ 
fication, which calls for a cartridge 
capacity of 4 GB and a maximum sus¬ 
tained transfer rate of 510 KBps. The 
drive s built-in data compression typi¬ 
cally doubles both those figures. 

When used with Backup Director, the 
12(XX)e is directly connected to a NetWare 
3.x or 4.x server with a SCSI controller 


(and a driver that’s ASPI [advanced SCSI 
programming interface) compatible). In 
our tests, the primary server was a 
486DX/33 PC with an ISA bus and two 
400-MB IDE drives. Connected to an 
Adaptec 1543 ISA controller, the l2(XX)e 
backed up at speeds averaging 25 MB per 
minute. Large restores went more slowly 
because Backup Director makes a special 
pass through the tape to restore directo¬ 
ries first and then makes a second pass to 
restore files. 

DDS-2 compares favorably with the 
popular 8-min tape drives (precompres¬ 
sion capacity of 5 GB to 7 GB and transfer 
rate of 500 KBps) from Exabyte, particu¬ 
larly when you consider cost per megabyte. 
Exabyte single drive units without 
autochangers typically sell in the mid- 
$3(XX) range, approximately the same price 
that you pay for the 12()()()e with its 
capacity leveraging autochanger. 

Strategy Included 

If you’ve got better things to do than mas¬ 
ter the intricacies of a full-featured back¬ 
up program, you’ll love Backup Direc¬ 
tor. Simply install the software on the 
same NetWare 3.x or 4.x server to which 
you’ve connected the 12000c auto¬ 
changer, insert the tape magazine, and 
forget about it. 
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Palindrome’s Backup 


Director for the Workgroup 


enables server users 


to perform their own 


restores using an interface 


similar to the Windows 


File Manager. 
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The Palindrome software 
automatically performs a full 
weekly backup of your server 
with daily incrementals in 
between. Backups start auto¬ 
matically at midnight, and after 
each week of backups, the 
Backup Director software 
repeats the cycle on a new tape. 

Thanks to the I20()()c's five- 
tape magazine capacity (six 
with cleaning cartridge), you 
can store five iterations of back¬ 
ups without any intervention on 
your part. 

While five weeks of unat¬ 
tended backups is enticing, 
leaving all your tapes and your 
server in the same room means your back¬ 
up efforts will come to naught if fire or 
natural disaster strikes that room, fortu¬ 
nately, Backup Director makes it easy for 
you to implement a weekly off-site tape 
rotation regimen. All you do is specify the 
day of the week when you want to switch 
your tapes, and when that day comes. 
Backup Director will prompt you to insert 
a new magazine. 

Self-Service Restores 

Since HP designed the I2000e LABS for 
Novell combo to liberate network admin¬ 
istrators from having to physically attend 
to backup issues, it’s only logical that the 
package should also free LAN managers 
from that most unscheduled interruption 
of them all—the file restore. As any 
experienced network administrator knows, 
the most frequent reason that files need 
restoration is not disk 
failure, it’s pilot 
error—a user acci¬ 
dentally overwrites or 
deletes an important 
file and then needs to 
have it back. 

Making good use 
of the HP autoloader. 

Palindrome’s soft¬ 
ware empowers net¬ 
work users to per¬ 
form their own 
restores through a Windows client pro¬ 
gram. The client automatically installs in 
the PUBLIC' directory of the server, mak¬ 
ing it easy to launch. Using the program's 
File Manager-like interface (see the 
screen shot), users can browse for the 
files they need to restore, cruising through 
a database of backup sessions that Back¬ 
up Director maintains on the server. 

The Windows client includes a “recov¬ 


ery expert” that coaches you through the 
steps required to prepare and launch a file 
restore. You can also create sophisticated 
file-finding and filtering configurations 
that make it easy to pinpoint a file buried 
in a haystack of backup database infor¬ 
mation. 

Backup Director could be easier to 
install, particularly on a NetWare 4.x 
server. With NetWare 3.x, the software 
installs easily enough. It automatically 
creates a user named BACKUP with 
supervisory access to the server, loads the 
appropriate NetWare target service agent 
module for your NetWare version, and 
it’s ready for action. With NetWare 4.x, 
you have to create the BACKUP user 
yourself. And with NetWare 4.1, the 
installation process fails to load the correct 
target service agent, which means initial 
backup attempts fail until you manually 
load this module. 
With neither Net¬ 
Ware version does 
the install program 
offer to modify your 
server's AUTO- 
EXEC.NCF file so 
that the right mod¬ 
ules are 

automatically 
loaded every time 
you start the server. 
Backup Director’s 
ease of use comes at the sacrifice of some 
advanced features. Network managers, for 
example, can't use the backup software to 
move large groups of files from one volume 
or server to another. The program restores 
files only to the server and volume from 
which they were backed up. The HP Sure- 
Store/Backup Director combination is also 
a one-server-only solution. Though the 
Palindrome software complies with Nov¬ 


ell's SMS (Storage Manage¬ 
ment System) specification, 
which provides for 
backing up any device 
running a target ser¬ 
vice agent module, 
you can backup only 
the server attached to 
the 12000e drive. That 
also means you can’t 
back up drives on 
client workstations. 

If these limitations bother 
you, there are or will be other 
backup packages available that 
support the 12(XX)e. Palindrome 
offers its more fully featured 
Network Archivist, and Ixgato 
Systems has Staccato, a LABS product for 
the 12(XM)e. Cheyenne Software is adapt¬ 
ing ARCserve for use with the 12(XM)e, as 
is Arcada Software with its Backup Exec 
for Windows NT. 

That lust Released Feeling 

BYTE received a l2(XX)e LABS package 
about two months after Hewlett-Packard 
first started shipping this hardware/soft¬ 
ware combination. We quickly discov¬ 
ered a bug that seemed to prevent recov¬ 
ery under some circumstances from the 
most severe of hardware emergencies— 
the complete failure of a server disk vol¬ 
ume. Though you would normally call 
your HP dealer to solve a problem, we 
called HP tech support directly. A sup¬ 
port technician responded promptly to our 
call but had no immediate answer to our 
problem, even though full-volume restores 
are generally urgent matters. 

Hewlett-Packard and Palindrome later 
determined that we were running version 
3.5 of Backup Director, which they stated 
was included only with the earliest ship¬ 
ments of the product. They supplied us 
with version 3.5a, which completely solved 
the problem. If you happen to buy the drive 
with Backup Director version 3.5, insist 
on getting an upgrade. 

Despite a few maiden-voyage anom¬ 
alies, the 12(XX)e LABS for Novell pack¬ 
age with its Backup Director software 
bring unprecedented ease of use to a net¬ 
work task that is long overdue for sim¬ 
plification. ■ 


Hill Lawrence is part of a team that man- 
ages a 2800-node network for a major West¬ 
ern utility. He is the author of Using Net¬ 
Ware 4.1 (Que. 1995 ) and Using NetWare 
3.12 (Que, 1994). You can reach him on the 
Internet or MX at hlawrence@bix.com. 


HP SureStore Tape 12000e LABS for 
Novell 

(includes Palindrome BackupDirector 
for the Workgroupsoftware)....$4650 
HP SureStore Tape 12000e 

(no software).$3650 

additional preloaded DOS 2 
cartridge magazine...$160 


Hewlett-Packard Co. 

Santa Clara. CA 
(800) 8264111 
(415) 857-1501 
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Better Business Processes 

A customized linked spreadsheet gives Process Charter for Windows th< 
smarts that plain flowcharters lack 


DAVID ESSEX 

F lowcharting, like outlining, is one 
of those things you should have 
taken more seriously in college. 
When faced with the chaos of work in the 
Age of Downsizing, you come to realize 
that, far from being a pointless exercise, 
flowcharting can be the best way to con¬ 
ceptualize a process that needs fixing. 

Scitor Corp. has hit on an absurdly sim¬ 
ple idea. Instead of merely making a robust 
set of graphical flowcharting tools and 
offering links to spreadsheets, Scitor has 
coupled an actual, process-optimized 
spreadsheet to the drawing tool. The result 
is Process Charter, an easy-to-use program 
that lets you simulate processes depicted in 
the flowchart. 

We used Process Charter to design a 
halt-dozen flowcharts depicting various 
editorial processes, both existing and 
wished-for. We ended up throwing most 
of them out, learning much about the proper 
uses and key limitations of Process Charter 
along the way. (The moral: make sure 
you've clearly designated the entities that 
flow through the system; or, a system 
Iramework does not a simulation make.) 
We ended up converting an existing paper 
flowchart of a BYTE article's flow through 
the magazine's editorial, design, and pro¬ 
duction departments. A work in progress, 
this imposing chart is potentially an 
important tool for editorial management. 

Discrete Events and Queuing 

Process Charter is a discrete event simula¬ 
tor. It calculates the state of the system ele¬ 
ments at discrete points in time. At a high¬ 
er level, systems are cither deterministic or 
stochastic: perfectively predictable if all 
conditions are met, or relatively more ran¬ 
dom it some conditions are varied. Of the 
stochastic type, simulations may be cither 
continuous or discrete , which arc to each 
other what analog is to digital. In discrete 
models like those created by Process Char¬ 
ier, systems arc profiled by taking “snap¬ 
shots of the system state at fixed intervals. 

Hand-in-hand with discrete event sim¬ 
ulation is the concept, often seen in com¬ 
puter science, of queuing. In the context of 
simulation, queuing is widely relevant 


because it models the 
basic in put-process- 
output functions of all 
systems. But queuing 
in the same context 
also means lining up 
and (sometimes) wait¬ 
ing for service. Simu¬ 
lation textbooks often 
cite a classic queuing 
problem: customers 
lining up at a bank to 
wait for the next avail¬ 
able teller. Not surpris¬ 
ingly, Process Charter 
comes with a sample 
bank-teller simulation, 
which is explained in 
the figure, “The Bank- 
Teller Queuing Prob¬ 
lem" on page 212. 

It’s not hard to see 
why queuing is a key 


Scitor Process Chnrter IETOPS.PCF Diagram! 


imPGfflls3ioraCTiBiaiPiif3ia0[nif5]i0nainia 

jJBW^gngsragigngH— - - 

SSSMCoiiimeieial Aircrali ] 


BW 

S tirt > Daily 0*1. 

s “" <*. rucko 

Ain rail rnirn pr*<r*i. 







J 4 

Pit H%kt - 


Rflrwf A/C 
to Fifed 

r 

^ Fly BWk I 

L 


J 7.5 feu* 


► felrawA/C 
Pilate 


I 

II 


1 


13 

> taiflickl 


M min. 


Fly Black 2 


► Krln.ru j-► 

Mitntr najwr , , I 


14 

After FUgkt 

i *fc<y 


*•"** -s —numt 

Scitor helped Boeing use Process Charter for Windows to determine that 
daily maintenance procedures would take 27 hours to complete unless some 
jobs were done in parallel. The flowchart and simulation were later used for 
training maintenance personnel. 


concept in Process Charter. A case in point: 
in our article-flow simulation, queues can 
result if articles enter the system faster 
than any one component can process them. 
A queue then becomes a bottleneck to be 
avoided by redeploying resources. Process 
Charter gives you specialized Flow Model 
and Key Values spreadsheets (again, refer 
to the figure) for identifying bottlenecks 
by examining time values in cells. 

Charting the Process 

I he first step in modeling a process with 
Process Charter is to create the flowchart. 
Here, the program works like a standard 
flowcharting tool. Toolbar icons and menu 
items let you access the three main views: 
diagram, spreadsheet, and graph. In the 
diagram view, the main control panel is a 
square on the left toolbar containing four 
small icons, each representing an entry 
mode: Select (for selecting a chart item 
for some additional operation); Figure, 
Line, and Text. We found ourselves rely¬ 
ing on the mode buttons almost exclu¬ 
sively, even though most icon functions 
are duplicated in the drop-down menus, 
and a few functions (like line creation) are 
available via mouse control in other modes. 

A palette of standard shapes (e.g., a 
diamond for a branching decision point. 


a parallelogram for input/output, etc.) sits 
handy along the left side. To use a shape, 
you click once on the palette icon, then 
point at the main window and click again 
to place the object. Connections between 
objects are most easily established by 
clicking in the middle of the originating 
object and dragging to the location of the 
destination object. An arrow will appear 
between the two figures. Alternatively, 
you can drag-and-draw lines in Line mode, 
but we sometimes found Process Charter 
too smart for its own good as it tried to 
figure out the best path between objects. 
Lines seemed to wrap unexpectedly around 
the far sides of objects, and one time, we 
ended up with a tangle of lines that looked 
t(x> confusing. We could have used a menu 
command to delete all the lines, but we 
scrapped the entire chart instead. 

Once you've got a dozen objects and 
lines on the screen, the ability to modify 
the configuration becomes critical. Here, 
Process Charter provides adequate t<x>ls, 
chief among them the ability to draw a 
box around an area and drag it. You can 
also reshape lines and make objects “snap 
to grid" so they line up with each other 
after your reference points have scrolled 
off screen. We did, however, find 
ourselves wishing for more intelligence in 
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Rackmount 

• ENCLOSURES 

• KEYBOARDS 

• MONITORS 

• DRIVE ENCLOSURES 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Integrand’s unique enclosure design uses 
modular constmction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 



Monitor: 10" Super VGA Color from $650 
PC Enclosures from $300 _ 

Keyboards: Drawer, Shelf & Panel from $85 


Made in U.S.A. _ 

Rack & Desk Models _ 

Accepts Most Motherboards and 
Passive Backplanes 


Up to 20 Slots 


Rugged, Modular Construction _ 

Excellent Air Flow & Cooling _ 

200 & 300 Watt Supplies, UL, CSA, TUV 

Call or write for descriptive brochures, prices 
or applications assistance: 


INTEGRAND 


RISIARCM 


8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 
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Better Business Processes 




Description 

Current | 

BeseAnel 


Name 

Standard Rate 

Standard Rate 


Time Last Run 

26Jan 2034 04 24Jm1S44:31 


Process Total Effort 

6h6m 

2313m 


Process Total Coat 

$7120 

$46250 


Queue A Avg Wait 

0 09m 

6m 


Long Process Time 8 Avg Waft 


3m 


Short Process Time 8 Avg Waft 

aim 

3m 


Short Process T sne C Avg Waft 


Qm 


Long Process Time C Avg Waft 

442m 

25m 


Regiiar A To Queue A Paced Time 

2m 

3m 


Regiiar A To Queue A Paced Time 

2m 

3m 


Rush A To Queue A Faced Time 

1m 

1m 30s 


Rush A To Queue A Faced Time 

1m 

1m 30s 


Regular B To Short Process Tine B Faced 

2m 

3m 


Regular B To Long Process Tine B Faced 

2m 

3m 


Rush B To Long Process Time B Faced Ti 

1m 

1m 30s 


Rush B To Short Process Time 6 Faced Ti 

1m 

1m 30t 


Regular C To Long Process TmeC Faced 

2m 

3m 


Regular C To Short Process Time C Faced 

2m 

3m 


Rush C To Short Process TmeC Fried Ti 

1m 

1m 30s 


Rush C To Long Process Time C Faced Ti 

1m 

1m 30s 


(indicated by Is). At the end of 
the simulation, totals and 
average times are calculated, 
then summarized in the Key 
Values spreadsheet (bottom). 


the way Process Charter handles inserts. 
Rather than having to carefully draw a 
circle around a wide swath of objects to 
clear space for a new one, it would he 
nice to insert a figure and its associated 
lines and have the program move every¬ 
thing else down for you. It’s the flow¬ 
chart equivalent of the word processor’s 
insert key, and it would save users the 
hassle of untangling lines and uncover¬ 
ing figures. 

This is only a taste of Process Charter’s 
flowcharting powers. Iliere is a whole range 
of tools for changing colors, shading, type- 
styles, figure sizes, and so on. 

The Smart Parts 

The next step is to put some numbers be¬ 
hind the flowchart objects. For this. Process 
Charter offers a fairly clean input mecha¬ 


nism that docs, however, come 
with a moderately steep learn¬ 
ing curve. In a nutshell, you have 
to define resources (typically 
people and their pay rates) in the 
Resources spreadsheet, and then 
access the Activities dialog box 
to associate the resources to each 
action. When Process Charter 
runs through a simulation, it uses these 
definitions to quantify run times and costs. 
You also use the Activities box to establish 
the times (fixed or random within a range) 
that it takes to finish one task before going 
to the next one. Other variables in this box 
control such things as the size of the queue, 
routing choices, and timing flows through 
the system. 

Click on the running-person icon, and 
up pop dialog boxes for setting up the sim- j 
illation. Here, you choose the start and end 
times, as well as the seed value, which 
Process Charter assumes to be limited only 
by time unless you name a number. You 
can then either run the simulation at the 
predetermined speed or step through it; 
Process Charter highlights each activity 
as it is being activated. Speed seems to 
bog down, as you might expect, as the 
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pc-Guard Security Solutions 



available now 


Access control 
Boot protection 
Resource protection 
Dynamic time-out 
Encryption 


Single sign-on 
Central management 
Smart card interfaces 
DOS, Windows & OS/2 
ITSEC certified 


FULL TRANSLATION IN FRENCH AND GERMAN 


Microsoft 


SOLUTION PROVIDER 


Minna* 



Racal-Airtech Limited 

Meadow View House, Long Crendon, Aylesbury, 

Buckinghamshire HP18 9EQ, UK 

Telephone: +441844 201800 Fax: +44 1844 201832 


BBBEXB 


Communicating through 


technology 
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Data Compression 
Library* Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARK Data Compression Library 
products is compatible across platforms! 

The PKWARE Data Compression Library products offer an all purpose data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
functions allow maximum flexibility. No runtime royalties. Ibe format used 
by the compression routine is completely generic and not related to the 
PKZIP* file format. 

Versions available for DOS, OS/2, Windows, and soon for Win32. 



Compatible with 
IBM ('set/2 & 
Borland C++ for 
OS/2. 


• Routines provided as an object tile 

& library file. 


* Requires 36k of memory to 
compress & 12.5k of memory to 
extract. OS/2 Version $350 



• Compatible with 
Microsoft Win¬ 
dows 3.x appli¬ 
cations. 


• Fully reentrant. 


• The DLL requires 36k of memory 
to compress & 12.5k of memory 
to extract. Windows Version $350 



• Compatible with Microsoft 
Visual C 32-bit & Borland C++. 




4 


KOI 


• Compatible with 
popular 16-bit 
language com¬ 
pilers. 


• Can be used in any memory model. 


► Requires 36k of memory to 
compress & 12.5k of memory to 
c \ I ract. w jn32 Version $375 


• Requires 35k of memory to com¬ 
press & 12.5k of memory to extract. 

DOS Version $275 



Tho Data Compression Exports, 


9025 N. Deerwood Drive 

Brown Deer. Wl 53223-2437 

Phone: (414)354-8699 Fax: (414)354-8559 


Please add $5.00 Shipping Sc Handling 
per package in the U.S. Sc Canada; 
$11.25 overseas. Wisconsin residents 
please adit 5% state sales tax Sc 
applicable county sales tax. No COD. 

^3 j cS* Mgftd 


Copyright 1904. PKWARE. Inc PKWARE. the PKWARE logo. PK/IP. wtd tho PKWARE Unto ComproiMWon I 4 k.ii> two rognlerod ti.Nhw.wi.h-, d 
PKWARE. Inc Microsoft « n rogwilefixt Irtutomtirk nnd Wmtfciwm. WWvUV and too Wtoctom logo nro U.Khwrvirha ol MciomA CorpordNw< OS/2 and 
too OS/? logo two rngiatmod trademark* ot International Bumiom Moctonoe CkwpcwnOon Trademarks oI othw companies monfconed hero appear 
lor KJenhhcnhon purposes only nr wl two tho property oI toerr rospoettve companion 
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number of activities per process rises. We 
were alarmed by a drastic slowdown on 
one test machine (a Tandy | AST) 486SX/ 
33 with 4 MB of RAM—Scitor’s mini¬ 
mum memory requirement) until we real¬ 
ized that our unlimited seed value was 
shoving articles through the process in 
gridlock-inducing volumes. You can also 
get into some trouble by monkeying with 
a variable that controls the real-time speed 
of each activity. 

The light show pales in value to the 
copious reports that Process Charter creates 
post-simulation. As shown in the diagram 
on this page, the Flow Mtxlel and Key Val¬ 
ues spreadsheets are usually your best 
analysis tools. Flow Model tabulates the 
raw numbers of objects that flowed 
through the system and the average time 
spent on each activity. Key Values sum¬ 
marizes the important Flow Model data. 
Here’s where you nail bottlenecks and spot 
inefficient uses of high-priced personnel. 

There’s Nothing Like It 

Besides the few quibbles already cited, a 
few more bear mention. The manual, 
though nicely laid out, methodical, and 
comprehensive, is missing index entries 
for such key terms as “seed,” and several 
toolbar items are ignored, though you can 
find the references by Hipping through 
text. The on-line help is similarly spotty, 
and the manual-based tutorial is too short. 
On the other hand, Scitor throws in three 
simple-yet-informative sample processes 
as well as some on-line case studies. 

Deeper study of simulation is probably 
necessary to get the full value of the pro¬ 
gram. Furthermore, accurately depicting 
business processes in the flowchart takes 
much thought, while assigning honest 
numbers to the spreadsheets is a poten¬ 
tial pitfall. Still, process modeling and 
simulation is an undeniably powerful tool, 
and Process Charter for Windows will 
likely do more than any previous program 
to make these disciplines accessible to 
non-specialists. ■ 


David Essex is a technical editor for BYTE 
reviews. He can he reached on the Internet or 
BIX at dessex@hix.com. 


Process Charter 

for Windows 1.0. 

Scitor Corp. 

Menlo Park CA 
(800) 549-9876 
(415) 462-4200 
fax: (415) 462-4201 
E-mail: info@scitor.com 
Circle 1004 on Inquiry Card. 
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Wanted: A Good OS/2 Spreadsheet 

In tho duel between OS/2 spreadsheets. Lotas and Athena Design 
■ oft some empty chambers in their six shooters 


DANIEL GASTEIGER 

D espite the recent popularity of 
IBM s OS/2 and its hipper, leaner 
offspring. Warp, none of the 
major spreadsheet developers have taken 
the technically impressive OS very seri¬ 
ously. I^otus has remained the key provider 
of OS/2 spreadsheet technology, but its 
prmluct plays like a DOS version of 1-2-3 
barely adapted to OS/2\s GUI. And it lags 
way behind Lotus’s other GUI spreadsheet, 

I -2-3 for Windows release 5. 

Meanwhile, a lesser known company, 
Athena Design (Boston, MA) has been 
running its own spreadsheet software, 
called Mesa, on Next machines. Late last 
year, the company began shipping Mesa 
2.0.1, a totally new spreadsheet for OS/2 
based loosely on the Next version. Mesa 
offers many advanced features, and its 
object-oriented approach makes it an 
excellent fit in the GUI environment. 

Unfortunately, it seems as if Mesa’s 
designers skipped history class on the day 
electronic spreadsheets were covered. 
Users raised on other platforms (1-2-3 or 
Novell’s Quattro Pro for DOS; 1-2-3, 
Quattro Pro, or Microsoft Excel for Win¬ 
dows; or 1-2-3 or Excel for the Macin¬ 
tosh) will likely feel frustrated working in 
Mesa. With so many outstanding examples 
°f the spreadsheet around, it’s surprising 
anyone would ship such a powerful spread¬ 
sheet that falls short in so many areas. 


GUI Enough for You? 

1-2-3 release 2.1 for OS/2 is a full-fea¬ 
tured DOS spreadsheet with many graph¬ 
ical goodies sprinkled in. Unfortunately, 
sprinkling does not a GUI spreadsheet 
make; 1-2-3 still feels as though it belongs 
in DOS. Lotus plans to change all this 
with the expected debut of Windows 95 in 
August. Lotus says the OS/2 Warp ver¬ 
sion of 1-2-3 will have some of the 
advanced GUI features of Windows 95, 
such as new right-mouse-button controls 
and a simplified user interface that 
employs a tabbed bwk metaphor. Mode¬ 
less InloBox widgets will let you change 
spreadsheet attributes and see the results 
without first closing dialog boxes. Tighter 
integration of suite applications is also 


planned. The goal is to 
standardize features sets of 
the Windows and OS/2 
versions of I -2-3. 

At the other extreme. 

Mesa is a GUI spreadsheet 
from the ground up, but it 
falls short of being full-fea¬ 
tured. At least both prod¬ 
ucts deliver on one feature 
that has become a spread¬ 
sheet standard: three-di¬ 
mensionality. A 1-2-3 file 
contains 256 spreadsheet 
layers, and a Mesa work¬ 
book begins with one layer 
that you can add to as need¬ 
ed. If you’re a graphical 3- 
D spreadsheet product, you 
really must have index tabs 
on your sheet layers. Mesa 
has such tabs, but 1-2-3 
does not. Hand in hand with 
sheet tabs. Mesa gives you 
the ability to name sheet 
layers and to use the names 
in formula references. 

Nameable tabs simplify 
navigating in three dimen¬ 
sions and entering formu¬ 
las that span several sheet 
layers. 

In a poorly conceived 
departure from a GUI 
spreadsheet standard. Mesa 
places its sheet tabs on the 
right edges of its layers. 

Perhaps to conform to the OS/2 standard of 
running tabs down the sides of hypertext 
help pages. The Big Three Windows 
spreadsheets (1-2-3, Excel, and Quattro 
Pro) arrange tabs at the top or bottom 
edges, with the obvious advantage of sac¬ 
rificing only one of 20 rows on the dis¬ 
play rather than one of nine spreadsheet 
columns. Experienced spreadsheet users 
may find Mesa’s seven-column display 
constricted. 

GUI spreadsheets should also be able 
to show graphs and drawings alongside 
numeric data. 1-2-3 lets you paste graphs 
in the spreadsheet and add graphics from 
the clipboard or from graphics files. How¬ 
ever, to draw on the spreadsheet, you must 



Mesa 2.0.1 (top) and 1-2-3 release 2.1 both let you draw on 
spreadsheets as well as superimpose graphs and Imported flies. 
However, the drawing tools, especially 1-2-3’s. are somewhat 
awkward and limited. 


create an image in some other program 
and paste it into the sheet—moving and 
resizing the image until you get the desircd 
result. Mesa’s draw layer is slightly more 
sophisticated. With it you place lines, 
arrows, circles, and rectangles on the sheet 
as you might with a simple paint program, 
rhese tools could use refinement, though; 
lor example, adding a geometric shape to 
the worksheet requires interacting with a 
cryptic dialog box (see the screens above 
for a comparison of 1-2-3’s and Mesa’s 
graphing abilities). 

Perhaps the most obvious GUI feature 
ol both 1-2-3 and Mesa is their respective 
toolbar facilities. In both products, a col¬ 
lection of buttons appears across the top 
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Wanted: A Good OS/2 Spreadsheet 


SPREADSHEET FEATURES: WHICH PROGRAM IS BETTER? 



FEATURE 

1-2-3 

MESA 



GUI 

Poor 

Good 



3-D worksheet files 

Good 

Good 



Nameable sheet tabs 

None 

Good 


Recalculation speed 

Fair 

Excellent 



Use of cursor keys 

Excellent 

Poor 



Charts/graphical objects 

Fair 

Good 



In-sheet database management 

Good 

None 



Access to external databases 

Good 

None 



Shortcut icons on toolbar 

Excellent 

Fair 



OVERALL 

Good 

Fair 








users is to allow one-page 
hops via the PageUp and 
PageDown keys and a 
jump to cell AI via the 
Home key. To make seri¬ 
ous jumps around the 
sheet, you have to use the 
mouse. 

The paucity of key¬ 
board navigation options 
in Mesa shows up in its 
cell-editing facility as 
well. For example, as you 
create a formula entry, you 
must either type cell and 
range addresses, or click 
and drag over cells and 
ranges to include in the formula. Moving 
your hands from keyboard to mouse and 
back as you build complex @ functions 
becomes tiresome, particularly if you’re 
used to pressing arrow keys to point at 
cells and ranges. Gosh, you can’t even 
highlight a range by holding down Shift 
and pressing arrow keys. 

What GUI spreadsheet doesn’t offer 
database management tools? Mesa. 1-2- 
3, though, contains a sophisticated tool 
set, including the powerful and underrated 
(albeit sometimes tricky) DataLens facility 
for linking to external database tables. 
With it you can query databases across 
networks, join tables, and perform virtually 
any database operation. Even without 
DataLens, 1-2-3’s ability to query data¬ 
bases built in the spreadsheet is quite pow¬ 
erful and gives 1-2-3 a significant edge 
over Mesa. 


16 KB. Finally, when we loaded 
the spreadsheet with formulas that keyed 
off the C^RAND function (a random num¬ 
ber generator), a recalculation cycle in 
1-2-3 took almost twice as long as it did in 
Mesa. 

People who build automated spread¬ 
sheet applications might appreciate Mesa’s 
use of REXX for a macro language. RFXX 
is OS/2’s built-in programming language, 
so it’s a natural choice to automate any 
OS/2 application and to link processes 
across applications. Mesa also includes 
some spreadsheet-specific procedures you 
can call from REXX scripts. 

On the other hand, I -2-3 uses a propri¬ 
etary programming language to augment 
simple keystroke macros. This approach 
makes spreadsheet automation easy to 
learn, especially given adequate docu¬ 
mentation in 1-2-3’s manual and on-line 
help system. 


border of the spreadsheet as one-click 
shortcuts to common tasks. In 1-2-3, the 
default icon palette holds 21 Smartlcons, 
and there is a dialog box you can use to 
change to other palettes, and even to design 
your own palettes. You can select from 
more than 60 icons as you customize the 
Smartlcons facility. Mesa calls its collec¬ 
tion of icons the toolbar. It offers only 15 
icons, and there is no utility for customiz¬ 
ing the collection. 

Mesa gathers a huge number of spread¬ 
sheet formatting and editing tools into a 
package of dialog boxes called the Selec¬ 
tion Manager. Using the dialog boxes, you 
can add sheet layers, assign page names, 
add rows and columns, change widths of 
columns and heights of rows, and so on. 
These options and more are available 
through Mesa’s pull-down menus, so the 
Selection Manager is a sort of shortcut to 
oft-needed commands. 

Both Mesa and 1-2-3 offer variations 
on a number of useful GUI features. For 
example, 1-2-3 lets you view up to five 
successive spreadsheet layers simultane¬ 
ously in a “perspective” view, and Mesa 
lets you open multiple windows onto a 
single workbook. Both spreadsheets pro¬ 
vide copious graphing options—bar, line, 
pie, area, and x,y (scatter plot) graphs, to 
name a few. While Mesa displays a graph 
in the spreadsheet, it offers only textual 
dialog boxes and pull-down menus to help 
you choose graph types. Once you acti¬ 
vate 1-2-3’s graph window, you can access 
a graph gallery in which pictures repre¬ 
sent the available graph types. Such a 
gallery is decidedly GUI-like, and sorely 
missing in Mesa. 

The Rest of the Story 

An important feature set for any spread¬ 
sheet is a robust collection of navigation 
aides. Users of DOS spreadsheets have 
always had powerful cursor-movement 
options. Mesa’s concession to keyboard 


e 

Lotus 1-2-3 release 2.1 for OS/2 . . $495 
Lotus Development Corp. 

Cambridge. MA 
(800) 343-5414 

o 

•£} 

(617) 577 8500 


fax: (617) 6934551 

Internet: http://www.lotus.com/ 

Circle 1001 on Inquiry Card. 

i 

Mesa 2.0.1 .$199 

a 

Athena Design, Inc. 

Boston, MA 


(617) 426-6372 


fax: (617) 426-7665 

E-mail: info#athena.com 

Circle 1002 on Inquiry Card. 


Power User’s Powerhouse 

Power users are often willing to trade a slick 
user interface for high-speed, low-resource 
performance. Depending on your exact 
needs. Mesa will likely be the better choice. 
For one thing, there’s the size of the two 
programs. Mesa comes on two floppy disks, 
and 1-2-3 comes on five (six, according to 
the documentation, but we found only five). 
Considering how many more features 1 -2- 
3 offers, it’s not surprising that Mesa is so 
much smaller. 

Once you’ve installed the software, 
you’ll discover further performance dif¬ 
ferences. For example, launching Mesa 
from the desktop took nearly 40 seconds if 
it was our first task after btxrting up OS/2; 
launching 1-2-3 Ux>k only 19 seconds. On 
another measure, a Mesa file containing a 
small (6 columns by 6 rows) spreadsheet 
nxxlel and a single bar chart used less than 
7 KB of disk space. A similar 1-2-3 file 
along with its satellite graph file used over 


Why 1-2-3 Is Superior 

Dozens of other features distinguish the 
two products, and most of them weigh in 
favor of 1-2-3. For example, 1-2-3 is key¬ 
stroke- and macro-compatible with the 
DOS versions of 1-2-3, so it affords the 
only reasonable upgrade path for people 
with spreadsheets already running in DOS. 
For the time being, the current OS/2 
release offers most of what you could 
want in a spreadsheet; it’s just not pack¬ 
aged appropriately for a GUI OS. What’s 
more, it’s a better spreadsheet overall than 
Athena Design’s much more graphical 
Mesa. ■ 


Daniel Gasteiger is an independent spread¬ 
sheet consultant living in Lewisburg, PA. He 
recently contributed to the Que book. Using 
Lotus Smartsuile, and in 12 years has pub¬ 
lished more than MX) articles about spread¬ 
sheet software. You can reach him on the 
Internet or H/X at editors®bix.com. 
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Reviews 


Simple SQL 

Four Windows tools enable easy data 


access for busiru 


managers 


CHARLES VOGT 

S QL is a foreign language to most 
business managers, yet their in¬ 
formation demands require on-line 
access to enterprise databases. These days, 
you can t rely on scheduled summary re¬ 
ports; to compete, organizations must de¬ 
liver real-time data to business managers 
so that they can make informed, time-crit¬ 
ical decisions. SQL front-end tools em¬ 
power nontechnical managers by giving 
them direct access to client/server data 
bases. 

Because the principal task of the prod¬ 
ucts examined in this report is to give non¬ 
technical users easy access to corporate 
data, they all must support an administra¬ 
tive layer. This insulates the manager from 
the complexities of the database structure 
and from having to learn SQL. 

This report includes evaluations of An- 
dyne GQL from Andync Computing; Busi¬ 
nessObjects from BusincssObjects, Inc.; 
Esperant from Software AG; and IQ for 
Windows from IQ Software. Impromptu 
from Cognos is not included in this group 
because a stable prerelease copy of ver¬ 
sion 3.0 was not available in time (see the 
text box “Impromptu: The Report-Based 
Alternative” on page 223 for an early im¬ 
pression). 

Version 2.1.1 of Esperant is evaluated in 
this report, but version 3.0 is scheduled 
for release by the time you read this. Soft¬ 
ware AG says the new version will incor¬ 
porate many new features on top of its 
core technology. But the 
locus of this review is 
not on query/reporting 
tools that provide some 
features of the admin¬ 
istrative layer (e.g., pre¬ 
defining the joins in the 
database). Such pro¬ 
grams are oriented more 
toward programmers 
and technical users and 
do not fit NSTL’s cri¬ 
teria for this report. 
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approaches to organizing data and offer 
flexible structures for building the query 
model. Both organize data into categories 
(referred to as classes in BusincssObjects) 
and items. 

Essentially, each category consists of a 
customized table or view. The names of 
the categories arc defined by the SQL ad¬ 
ministrator. Items (referred to as objects 
in BusincssObjects) correspond directly 
to the columns in a database, although the 
administrator has the ability to create cal¬ 
culated columns. 

Both packages permit columns from 
more than one table to be represented as 


BusinessObjects presents an 
easy-to-use Interface for 
generating ad hoc queries and 
defining selection and sorting 
criteria. Once a query is finished, 
you can easily create reports and 
charts for presenting the data. 

Of the four programs reviewed, 
BusinessObjects delivers the 
most polished solution. 


a single cat¬ 
egory in the 
query model. 

Because the 
products also 
support mul¬ 
tiple models, 
the administrator can tailor the data to 
match the perspective of a specific depart¬ 
ment or manager. 

IQ for Windows organizes a database 
into so-called IQ Views for querying. The 
administrator determines which tables to 
include. All the columns in the IQ View 
arc then presented to the end user as a list; 



Querying Paradigms 

BusinessObjects and 
Esperant take similar 



| BusinessObjects 

3.1 

A 

A 

A 

A 

★ ★★ 

Esperant 

2.1.1 

■ | 

■ 

▲ 

A 

★ ★★ 

Andyne GQL 

3.3 

A 

■ 

A 

A 

wir 


4.0 | 

■ 

■ 

■ 

■ 


$595* 




•Pncos are for end-user kits only. To got full use of programs. Andyne GQL. BusinessObiocts and IQ lor Winrinw. 
require soparato administrator modules, priced at $1995. $3495. and $950. respectively 


Outstanding 
Excellent 
Average 
Below average 
Poor 

Good 

Fair 

Unacceptable 
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Highlights 

Strengths 

Limitations 

Andyne GQL 

Can display database structures 
graphically 

Graphical model limits flexibility, adds 
to maintenance 


Automated query buttons 

Limited to one query at a time 


Easy importing of database structures 

Overly technical user’s manual 

BusinessObjects 

Fastest program overall 

Administrator must maintain macro 


Easiest interface for creating queries 

objects 


Best facilities for distributing 

Report editor is difficult to use 


administrator layer 

Query names limited to eight 
characters 

Esperant 

Query Expert helps avoid semantic 
mistakes 

Administrative layer is difficult to create 
and maintain 


Easiest report generation and editing 

Limited to one query at a time 


Most flexible security 

Slower querying of large databases 

IQ for Windows 

Cross-tab queries are easy to generate 

Report writer is difficult to learn 


Charts are easy to generate 

Slower quenes with aggregates 

- 

Flexible report writer 

Cannot permanently define calculated 
columns 


ihis tln< s away with the entire concept of 
tables and categories. The administrator 
can create many IQ Views that show dif¬ 
ferent subsets of columns, depending on 
the context being served (but only one IQ 
View can be used at a time). IQ is the only 
product here that does not permit perma¬ 
nent definition of calculated columns. 

Andyne GQL takes a much different 
approach. It graphically represents tables in 
a window on the screen. The tables appear 
as icons that resemble folders. Once the 
tables are organized on the screen, the ad¬ 
ministrator delines the joins by making 
physical connections between the table 
icons. I ables that define the intersection of 
two tables appear as a link between two 
tables (which is referred to as an embedded 
relationship). 

Even though it depends on physical 
links to define a model, Andyne GQL per¬ 
mits tables to be merged and represented 
as one view. This is limited to instances 
where there is a one-to-many relationship 
between the table being merged and the 
destination view. 

In addition, Andyne GQL adds flexi¬ 
bility by letting you define multiple win¬ 
dows within the same administrative lay¬ 
er. This lets you represent the database, or 
different parts of it, on separate screens. 
You can also define procedures to auto¬ 
mate certain tasks and to add buttons to 
the windows that automatically run pre¬ 
defined queries. 

SQL Joins 


fines joins from a dialog box that con¬ 
structs the join statements (e.g., orders 
.ordernum - entry.ordernum) and cre¬ 
ates a new table of defined joins. Rather 
than defining the join clauses, the Esperant 
administrator defines the primary and, if 
applicable, foreign key(s) for each table 
and then indicates whether the relation¬ 
ship is one-to-one, one-to-many optional, 
or one-to-many required. 

The definition of joins gets more com¬ 
plicated if an administrator defines mul¬ 
tiple jc>in paths in the model. If the SQL 
tool being used does not provide a facility 
for resolving the ambiguity, a query will 
generate a Cartesian product, listing each 
record with all possible join combinations. 
Depending on the number of rows in¬ 
volved, this process could tie up the serv¬ 
er for a long time. 

BusinessObjects and Esperant resolve 
ambiguous joins by permitting the admin¬ 


istrator to define what they call contexts 
and join paths , respectively. In cases where 
there are multiple paths between the col¬ 
umns selected for the query, these two 
tools prompt the user to select one of the 
defined paths between the tables. 

In Andyne GQL, the user graphically 
identifies the path to be taken between the 
tables during the definition of the query. 
However, GQL does not provide any fa¬ 
cility for preventing the user from sclect- 


IQ for Windows is the only tool that 
does not provide a facility for resolving 
ambiguous join paths. If an IQ View is 
created that refers to tables with multiple 
join paths, an IQ query will generate a Car¬ 
tesian product. The only available solu¬ 
tion in IQ is to create separate IQ Views, 
each defining only one of the paths be¬ 
tween the tables. 

Query Capabilities 

All four products let you build calculated 
fields (e.g., revenue) along with aggregate 
fields (e.g., total revenue from all sales or 
total number of sales). In addition, all four 
can generate aggregates for groups (e.g., 
total sales or total volume of sales by prod¬ 
uct category). 

IQ for Windows, however, performs all 
the calculations itself instead of using the 
aggregate functions in SQL. IQ achieves 
most of the same functionality as the oth¬ 


er products by retrieving all the detail rec¬ 
ords that match the query criteria and then 
performing the calculations on the system 
that's running IQ. (The effect of this is 
evident in some of the performance re-| 
suits.) IQ lacks one important capability 
in this area: It can’t apply the SQL COUNT 
statement to a joined table (e.g., the or-l 
ders table in a query retrieving orders byl 
salesperson). 

Esperant offers different query capabil-l 
ities by extending the kinds of informa¬ 
tion that can be generated in an ad hocl 
manner. These extensions include com-] 
plex subqueries that you can apply as cri-l 
teria in record selection, queries that re-| 
turn the percentage of items matching the] 
specified criteria, queries that compare] 
two sets of records, and queries that call 
culate the result as a percentage of the ag-l 
gregate (e.g., total, average, maximum,] 
and minimum). 

Esperant’s Query Expert is a rules-based] 
interface designed for nontechnical and 
technical users alike. It uniquely incoqx>-] 
rates rules to ensure that you produce only] 
valid and semantically correct queries. It’s] 
the only interface that prevents you fronJ 
generating invalid queries that include agJ 
gregates by graying-out invalid selection J 
based on the choices made. 

As a result. Query Expert prevents yoJ 
from improperly using aggregates at mull 
tiple levels of detail. You can easily make] 
this kind of mistake in BusinessObjectl 
and Andyne GQL; the result of such J 
mistake is a syntactically correct SQL SE-J 


All four SQL tools support direct joins 
between tables. With all the programs ex¬ 
cept for Esperant, the administrator de- 


ing both paths between the tables. If both 
paths are chosen, GQL generates a Carte¬ 
sian product of the tables included in the 
query. 
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Testing by the Book 


N STL tested the speed of the four 
SQL query tools using a book-or- 
der-entry database. Tests were done on 
Microsoft SQL Server for NT 4.2 running 
on top of Windows NT Server 3.5, which 
acted as a back-end server. The SQL 
query tools ran on a separate worksta¬ 
tion under Windows for Workgroups 3.11. 

The test database consists of eight 
tables: books, categories, publishers, au¬ 
thors, links, orders, entries, and sales¬ 
people. The amount of data in the data¬ 
base is purposely kept to a minimum so 
that the tests measure the speed of the 
query tool, not of the database server. 

The database consists of 2048 books, 
20 categories of books, 30 publishers, 
and 256 authors. Each book has two 
authors, as is indicated in the 4096 link 
records. The database was created with 
4096 order records, a total of 20,480 
entry records (five books are sold per or¬ 
der), and 15 salespeople. 

The simple select test measures the 
time required to run a simple query that 
retrieves the first and last names sorted 
by last name, then first name, from the 
author table (which has 256 rows). The 
database server takes little time to pro¬ 
cess this query and return the data. 


the author’s last name and then by first 
name. This query requires data from three 
tables (authors, links, and books) and re¬ 
turns 584 rows from the database. The 
database server takes somewhat longer 
to process this query than the first be¬ 
cause it must join the three tables and re¬ 
trieve data from both authors and titles. 

Query with grouping and subtotal mea¬ 
sures the speed of processing a more 
complex query that groups the resulting 
records and calculates a subtotal. Each 
program creates a query that retrieves 
the total revenue generated by each sales¬ 
person by state. 

The results of this test show a surpris¬ 
ing spread in performance. The database 
server takes significantly longer to pro¬ 
cess this query than it does for the first 
two tests. Correspondingly, Esperant’s 
performance is better on this test, be¬ 
cause the time for the server to process 
the query represents a greater portion of 
the total time. 

Andyne GQL, BusinessObjects, and Es- 
perant all generate essentially identical 
queries by making use of the SQL SUM 
and GROUP BY clauses. As a result, the 
database server does all the calculations 
and returns 15 rows (one for each state), 


FRONT-END PERFORMANCE 

All times are in seconds. 


Simple select 

Query with three-table join 
Query with grouping and subtotal 
Complex query with report to scre< 
Print report: Return of control 
Print report: Page drop 



ANDYNE GQL 

BUSINESSOBJECTS 

ESPERANT 

IQ FOR WINDOWS 

1.6 

5.6 

1.5 

4.7 

8.8 

3.7 

8.4 

7.9 

27.8 

28.4 

7.1 

308.2 

> 22.2 

21.9 

31.6 

42.3 

24.7 

10.6 

9.7 

219.9 

162.1 

139.6 

140.0 

355.1 


Although all four products generate 
equivalent queries that take the same 
amount of time for the server to process, 
IQ for Windows and Esperant take sub¬ 
stantially longer to process the query. 
NSTL attributes the slow performance of 
both to inefficiency in storing the data in 
their local data structures (in RAM). 

Query with three'table join measures 
the time required to run a more complex 
query that retrieves the names of authors 
and book titles by authors with last names 
that start with H or S. The query specifi¬ 
cation includes sorting the records first by 


grouped by salesperson. 

In contrast to the other programs, IQ for 
Windows takes a much different approach 
to this query-—and all queries that include 
aggregates. Instead of using the GROUP 
BY and aggregate functions to have the 
server perform such calculations, IQ re¬ 
trieves all the detail records that corre¬ 
spond to the selection criteria. In this 
case, it retrieves 20,480 entry records 
and 4096 order records, along with the 
first and last names of the 30 salespeo¬ 
ple. After retrieving the detail records, IQ 
sorts the records and calculates the sub¬ 


totals by state on the local computer. 

Complex query with report to screen 
measures how long it takes to process a 
complex query (with results grouped by 
two criteria) and to generate a screen re¬ 
port with two levels of subtotals and a 
grand total. This test measures the speed 
at which the query tools can process ag¬ 
gregates on grouped result records, as 
well as the speed at which the results of 
a query can be presented as a report. 
(The result shown in the table for Busi¬ 
nessObjects includes the time the pro¬ 
gram took to execute the query as well as 
the time it needed to generate the report 
as a separate step in the process.) 

This test measured the speed of Es¬ 
perant’s Reporter rather than that of its 
Query System. The Reporter automati¬ 
cally runs the query and generates the 
report without the intermediate step of 
displaying the results in a columnar ma¬ 
trix. Also, because this test includes an 
aggregate (i.e., total sales revenue for 
each category by state), IQ for Windows 
again retrieves all the detail and order 
records (1801 and 1522, respectively) 
and calculates the aggregate locally. 

In the print report test, technicians 
print the 15-page report generated dur¬ 
ing the previous test to a Texas 
Instruments microLaser with the 
Windows Print Manager enabled. 
Testers format the reports in each 
program as identically as possible 
(with regard to such details as fonts, 
borders, headings, and titles) for 
this and the previous test. 

For this test, NSTL records two 
times for each program: the time 
elapsed until control is returned to 
the user, and the time for the com¬ 
pletion of the printing (determined 
by the drop of the last page from the print¬ 
er). Because this test measures the time 
needed to print a report already gener¬ 
ated to screen, the times for return of 
control to the user are short. 

The exception to this, however, is IQ 
for Windows, which takes more than 20 
times as long as Esperant to return con¬ 
trol. IQ does not permit a report gener¬ 
ated to screen to be printed. Instead, the 
user must close the report and select Out¬ 
put to Printer to print the report. IQ then, 
again, processes the query before gen¬ 
erating the printed output. 
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QUERY FEATURES 







ANDYNE 

GQL 

8USINESS0BJECTS 

ESPERANT 

IQ FOR 
WINDOWS 


Administrative 






Automatic dictionary/model generation 

• 

• 

• 

• 


Redefine column/table names 

• 

• 

• 

BBHH 


Add descriptions for column/table names 

O 

o 

• 

o 


Show columns from multiple 

tables in a single entity 

• 

• 

• 

• 


Define calculated columns in model 

• 

• 

• 

) 


Redofine display format for column 

• 

o 

O 

• 


Deline valid joins 

• 

• 

• 

• 


Elli In' III 1 1 

• 

• 

• 

• 


Define theta joins using complex criteria 

• 

• 

• 

• 


Define complex join paths 
(ambiguous joins) 

• 

• 

• 

o 


Limit tables displayed/accessible 

• 

• 

• 

• 

Limit columns displayed/accessible 

• 

• 

• 

BBHH 


Limit number of rows returned 

o 

• 

• 

• 

| Distribute models via database 

• 

• 

o 

◦ b 


Automate queries as graphical buttons 

• 

o 

o 

i 


Define dialog boxes for user-query entry 

• 

• 

o , 

BH 


Set up user accounts for queries only 

o 

• 

• 

• 


Define groups of users 

HHHH 

hhhhh 

• 

• 


End-User Facilities 






Multiple active query/result windows 

• 

• 

o 

o 

Start multiple instances of program 

• 

• 

■■■■I 

BBHH 

Save query for personal/global use 

• 

• 

• 

• 

1 

uuards against semantically incorrect queries 

■ ■H 

B S3 o " 

• 

HBHI 

Permits direct entry of SQL 

2 

o 

• 

o 

User can limit number of rows retrieved 

o 

• 

o 

• 

User can cancel queries 

• 

• 

• 

• 

Query Criteria 





Insert criteria from static lists 

• 

• 

o 

o 

Apply criteria to calculated values 

• 

• 

B f HH 

HHH 

Supports union operator 

o 

o 

• 

o 

Can store lists of selection criteria 

• 

• 

BBHBH 

HHH 

Supports outer joins (with database server) 

• 

o 

• 

• 

Automatically generates subqueries 
based on criteria 

o 

o 

• 

o 

Replace retrieved values with 
defined toxt/values 

• 

o 

o 

o 

Save SQL code generated by query 

• 

• 

• 

mowm 

Query Calculations 

Count records matching criteria 

• 

• 

• 

• 

Count records in joined table 

• 

• 

• 

HHH 

Show percentage that matches criteria 

o 

o 

• 

o 

Compare two sets of results 

o 

o 

• 

HHH 

Add calculated column using 
arithmetic functions 

• 

• 

• 

• 

Add calculated column using trigonometric, 
other functions 

• 

• 

• 

o 

Query Results 

Filter/sort results without resubmitting query 

• 

o 

o 

o 

u 

ynamically adjust column widths 

• 

• 

• 

HHH 

Change order of columns 

• 

o 

o 

o 

Add calculated fields without resubmitting query 

o 

o 

o 

o 

• 3 y® s ' Queries can bo saved as icons in Program Managor. 

O-no * Instead lets you send SQL scripts from text files 


LECT statement that produces results of 
indeterminate meaning (for more details, 
see the review “Make Bulletproof SQL 
Queries,” February BYTE). 

GQL is the only tool that has a drill¬ 
down feature in its query interface. After 
retrieving the results of a query, you can 
use GQL’s drill-down mode to highlight a 
result in the retrieved data. Once a result is 
highlighted, it’s automatically added as a 
selection criterion for retrieving more de¬ 
tailed information. This feature lets you 
move quickly from a summary to detailed I 
information. 

Performance Considerations 

NSTL’s tests reveal some significant per¬ 
formance differences among the four prcxl- 
ucts, even on simple queries (sec the text ' 
box “Testing by the Book” on page 219). I 
BusinessObjccts and Andyne GQL per-1 
form up to expectations. But Esperant is I 
surprisingly slow when storing informa¬ 
tion retrieved (in RAM) from the database 
server. 

It takes Esperant significantly longerl 
than BusinessObjccts and GQL to retrieve I 
even simple queries. Esperant*s poor per-1 
formance is less noticeable on queries thatl 
take longer to process on the server, be-1 
cause Esperant adds time only after it starts 
receiving the enterprise data. 

Unlike Esperant, IQ for Windows’ slowl 
performance is directly attributable to the 
way it uses SQL. IQ does not use the ag-i 
gregate functions in SQL to generate sum¬ 
mary information. Instead, it retrieves all 
the corresponding detail records and then* 
performs the calculation locally. This has 
two effects: More of the network band-1 
width is used between the database servcij 
and the client generating the query, and 
the queries using aggregates tend to taken 
substantially longer to run than they would 
if processed on the server. 

Model Distribution 

The facilities that are provided fordistribJ 
ution and security vary significantly among 
these products. BusinessObjccts provide* 
the cleanest approach by using a database 
or databases, to store and distribute uni\ 
verses. Prior to installation, BusincssObJ 
jects creates a repository database on a 
server that’s accessible to all users. (Mul¬ 
tiple repositories on various servers cam 
be created later if all users cannot access a 
single database server.) 

Thus, when the administrator complete! 
the definition or maintenance of a uni¬ 
verse, the universe is exported to the reposl 
itory; a user’s copy of the universe is thei 
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HOT TOPICS 


Ingredients For Success From 
Computing McGraw-Hill 



VIDEO DIALTONE 
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0-07-042724-0 / $00.00 


"WWW^S 
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LANs 


M. CONDI PI IU'\ 


$ ton Schalt 


UNKING LANS, 
2ND ED. 

0-07-057002-0 / $4 5. OO 



BUILDING 
MULTIMEDIA 
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SUPPORT SYSTEMS 

0-07-0110*4-1 / $45.00 
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An 

Introduction 
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Networking 

Walter Goralski 
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AN INTRODUCTION 
TO ATM NETWORKING 

0-07-024042-4 / $55.00 
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Handbook 
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REPORTING FEATURES 

ANDYNE 

GQL 

BUSINESSOBJECTS 

ESPERANT 

IQ FOR 
WINDOWS 

General Reporting Facilities 

Automatically generate roport Irom query results 

• 

• 

• 

• 

Multiple reports can be open for editing 

• 

O 

• 

O 

Build report from multiple queries 

• 

O 

• 

O 

Create cross-tab report 

O 

• 

• 

• 

Create report with multiple rows per result record 

• 

• 

• 

• 

Can group results 

• 

• 

• 

#H 1 

Collapse/expand level of detail displayed 

O 

• 

O 

0 

Report on stored results 

• 

• 

• 

■hhbi 

Generate partial report 

O 

• 

O 

0 

Create report templates 

• 

• 

O 

0 

Define headers, footers for breaks 

O 

• 

• 

• 

Supports subtotals, grand totals 

• 

• 

• 

■ni 

Formatting and Editing (Overall Report) 

Select typeface/size 

• 

• 

• 

• 

User-defined field widths 

• 

• 

• 

• 

User-defined field hoights 

O 

• 

• 

0 

Horizontally align contents 

O 

• 

• 

• 

Vertically align contents 

O 

• 

O 

0 

Word-wrap within fields 

• 

• 

• 

• 

Add title page 

• 

O 

• 

0 

Editing toolbars and ruler 

O 

• 

• 

• 

Snap to gnd (helps align contents) 

O 

O 

• 

• 

Print preview 

O 

• 

• 

1 0 ■■ 

Pact Fenaattiag ___ _ 

Borders, rules 

• 

• 

• 

• 

User-defined headers, footers 

• 

• 

• 

• 

Set defined page breaks 

• 

• 

• 

• 

Include report date/time 

• 

• 

• 

• 

Include query date/time 

O 

• 

O 

O 

Set space between rows 

) 

• 

• 

• 

Hide sections 

O 

• 

• 

O 

Include linked external objects via DDE 

O 

• 

• 

O 

Charting 

Bar (columns) 

O 

• 

O 

• 

| Pie 

O 

• 

O 

• 

Line 

O 

• 

O 

• 

Scatter 

) 

• 

O 

• 

Area 

O 

• 

O 

• 

Combination ( 0 . 9 .. lino, histogram) 

O 

O 

O 

HHHH 

Include legend 

O 

• 

O 

• 

Data Exporting 





Can act as Windows DDE server 

• 

• 

O 

0 

dBm 

O 

• 

O 

• 

Paradox 

O 

O 

O 

0 

Excel 

• 

# 

• 

• 

1 -2-3 for Windows 

• 

O 

O 

0 

1-2-3 for DOS or Unix 

O 

• 

• 

PHI 

Quattro Pro 

O 

O 

• 

0 

ASCII delimited text 

• 

• 

• 

• 

Microsoft Word for Windows 

• 

O 

O 

• 

Microsoft Word for DOS 

O 

• 

) 

0 

WordPerfect 

O 

• 

O 

• 

API for external access to query function 

O 

O 

• 

0 

• * yes; <) ■ no. 


automatically updated the next time he or 
she uses it. The same mechanism is used to 
distribute queries defined by the adminis¬ 
trator (or by anyone else). With this mech¬ 
anism, a user automatically has a person¬ 
al copy of* the universe definition with his 
or her defined queries, which allows the 
administrator to easily update the base def¬ 
inition of the universe. 

Andyne GQL models are distributed by 
making the model file(s) freely accessi¬ 
ble. They can be either copied locally or 
shared. If the files are copied locally, up¬ 
dates can then be distributed automatical¬ 
ly by the database. GQL can update the 
administrative layer separately from the 
user layer, so changes can be made to the 
database structure without affecting any 
customizations. 

The administrator distributes Esperant’s 
so-called Data Views by either copying the 
files onto the local disk or granting read 
access to a shared directory. Any updates 
are made globally by updating the shared 
directory or, for nonnetworked distribu¬ 
tion, by copying the Data View files into 
each local directory. 

The definitions of IQ for Windows’ data ; 
dictionaries are stored in a single file that 
the administrator can create and name (with 
a .DAT extension). Multiple data dictio¬ 
naries can also be created. The adminis¬ 
trator grants access by making the dictio¬ 
nary file available on the network. 

SQL Security 

All four programs provide some level of I 
security. All except Andyne GQL permit 
definition of user accounts to control ac- I 
cess to the query models. 

GQL lets the administrator define a sin¬ 
gle password per model to restrict user ac- I 
cess. In addition to any password required, I 
GQL requires each user to enter the data- j 
base user ID and password to access the I 
database. A variety of security options are I 
defined when a GQL model is created. I 
The administrator can specify, among oth- I 
er options, whether a user can update the ] 
data model, edit the SQL statements gen- I 
erated, and save passwords with defined I 
queries. 

Esperant offers a wide range of group- I 
level security. In addition to requiring a I 
user name and password, Esperant requires I 
each user to enter the database user name I 
and password before opening a DataView. I 
(Esperant can also be configured to save I 
queries with the database user ID and pass-1 
word embedded.) 

An Esperant administrator can control I 
whether groups of users can open queries, I 
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Impromptu: The Report-Based Alternative 


I mpromptu 3.0 delivers a different per¬ 
spective on ad hoc access to data¬ 
bases than the four products tested for 
this report. Impromptu 3.0, which NSTL 
evaluated in the early beta stage, takes 
a report-based approach to ad hoc data¬ 
base access rather than a query-based 
one. Even with this different perspective. 
Impromptu has much of the same core 
functionality as the other products. 

With Impromptu, an administrator sets 
up a catalog that creates a layer between 
the user interface and the underlying data¬ 
base structure. Although the program is 
report-based, Impromptu’s query-defini¬ 
tion tool can generate many of the same 
queries as the other programs. The Im¬ 
promptu catalog organizes the database’s 
columns into a set of hierarchical fold¬ 
ers (much like the categories in Esper- 


ant and the classes in BusinessObjects). 

Catalog definition in Impromptu starts 
out with one folder per table in the data¬ 
base, which is based on data retrieved 
from the data dictionary. Impromptu then 
lets you move columns from one table to 
another or move the folder representing 
a table and insert it one level below an¬ 
other table. An administrator can also de¬ 
fine aliases for column and table names 
and define joins in the database. 

You generate Impromptu reports with 
the query-definition tool, selecting col¬ 
umns and applying selection criteria. Like 
the four evaluated programs, Impromptu 
lets you calculate columns, sort data, 
eliminate repeated data items in grouped 
queries, and perform aggregate calcula¬ 
tions on grouped data. Impromptu even 
lets you select criteria based on aggre¬ 


gates—a feature provided by Esperant, 
but not the other three programs. 

Many of Impromptu’s reporting capa¬ 
bilities are centered around the templates 
provided with the program. The Impromp¬ 
tu beta version included templates for a 
catalog list, a customer form, an invoice 
form, name tags, and mailing labels. The 
more complex ReportWise templates step 
you through defining a custom report. Im¬ 
promptu frames hold the retrieved data, 
but they can also contain OLE objects, 
pictures, and text. 

Overall, Impromptu offers an alterna¬ 
tive perspective on ad hoc data retrieval. 
NSTL’s beta evaluation of Impromptu 
leads us to believe that Impromptu is 
worth a close look, especially for organi¬ 
zations interested in generating highly 
formatted reports from a database. 



databases, reports, and saved tables. The 
administrator can also specify whether a 
particular user can save query results, save 
queries, save the generated SQL, and print 
from the program, among other options. 

Kach BusinessObjects account can be 
assigned either novice or expert status, 
which determines only whether a user can 
edit the SQL statements generated by the 
software (experts are permitted to; novices 
are not). By default, the software auto¬ 
matically connects to the database by using 
ihe user ID and password that were stored 
when the universe was defined. 

If an organization requires an individual 
password, the user ID and password must 
be added as arguments to the command 
line that launches BusinessObjects. There 
is no way to configure BusinessObjects to 
require each user to enter the database user 
ID and password in a dialog box. 

Andyne Computing, Ltd. 

Kingston, Ontario. Canada 
(800) 267 0665 
(613) 548-4355 

Circle 1138 on Inquiry Card. 

BusinessObjects, Inc. 

Cupertino, CA 
(800) 703-1515 
(408) 973-9300 

Circle 1139 on Inquiry Card. 


IQ for Windows provides a broad set 
of security features based on user accounts 
and groups of users. However, it imple¬ 
ments the security through the DOS char¬ 
acter-mode program, and the security is 
based on assigning numeric levels to users, 
groups, and various database resources. 
I his makes overseeing the security quite 
burdensome for the administrator. 

Nontechnical SQL 

Of the four SQL tools, BusinessObjects 
delivers the most polished solution. Its par¬ 
adigm of classes and objects lets the ad¬ 
ministrator easily establish customized 
views into critical business data. Distrib¬ 
ution of the model through a repository 
on a database server makes it easy to keep 
large numbers of users up to date. Once 
the administrator builds the model and de¬ 
fined macro objects (e.g., calculated fields), 

IQ Software Corp. 

Norcross. GA 
(800) 458 0386 
(404) 4468880 

Circle 1140 on Inquiry Card. 

Software AG of North America, Inc. 

Reston, VA 
(800) 423-2227 
(703) 8605050 

Circle 1141 on Inquiry Card. 


BusinessObjects presents an easy-to-use 
interface for generating ad hoc queries and 
defining selection and sorting criteria. 
Once a query finishes, it’s easy to create 
reports and charts for presentation of the 
data. 

Lsperant 2.1.1 is a first-generalion prod¬ 
uct that will soon be replaced by version 
3.0. While the administrative module of 
ksperant 2.1.1 is rough around the edges, 
it does enable an administrator to orga¬ 
nize the contents of a database to match 
specific needs. The key features of Esper¬ 
ant are its query language and Query Ex¬ 
pert, which directs you through sophisti¬ 
cated queries with assurance that you’re 
getting all the information you need. Es- 
perant-generated queries take the best ad¬ 
vantage of SQL to expand the variety of 
queries available to business managers for 
ad hoc information. ■ 


This report contains the partial results of a 
recent issue of Software Digest. a monthly 
publication of NSTL, Inc. To purchase a com¬ 
plete copy of the report, contact NSTL at 625 
Ridge Pike, Conshocken. PA I942S. (610) 
941-9600; fax (6/0) 941-9950; on the Internet. 
editors@nstl.com. For a subscription, call 
(800) 257-9402. BYTE magazine and NSTL 
are both operating units of McGraw-Hill, Inc. 
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HANDS-ON TESTING 


V.34 MODEMS 
ANSWER THE CALL 


What do you want from a modem? Speed? Interoperability? 
Reliability? Read on—all the information on 28.8-Kbps 
external and PC Card modems is right here. 

JIM KANE AND HELEN HOLZBAUR 


D o you believe that time is money? This old adage is espeeially true in the world of telecommu¬ 
nications. Every time you access a remote computer, you’re incurring costs: the easy-to-spot di¬ 
rect costs, like phone bills and connect charges, as weil as the hidden costs of computer time and 
operator inactivity. It’s no wonder we welcome devices that promise to reduce file transfer 
time. These V.34 modems answer that call. 

We tested 25 external and seven PCMCIA PC Card modems, all capable of pushing data at 
rates of up to 28.8 Kbps. How do these modems transfer data so quickly? To begin with, they use state 
changes (0 as a low-frequency signal on the wire, I as a high signal) to represent data. For modems from the 
computer Stone Age (i.e., below 12(X) baud), the baud rate represented the bit, or transfer, rate. Engineers then 
discovered that they could encode more than I data bit in each state by using DPSK (Differential Phase 
Shift Keying). Thus, by increasing the number of phase shifts for each bit, a 24(X)-baud modem could achieve 
transfer rates of 24(X) or 48(X) bps. 

The next major development, QAM (Quadrature Amplitude Modulation), added a new dimension called 
amplitude modulation. QAM generates 4 bits for each phase shift, using both phase and amplitude as 


How to use this guide 


Unless otherwise indicated, performance scores are reported in bytes per 
second. We weight unidirectional throughput more heavily than the other 
performance tests, because this test line represents typical line condi¬ 


tions found in most of the U.S. If you have special requirements, such as 
fulMuplex operation or network management, look more closely at the re¬ 
ported “Two-way Communications" result. 


The average throughput for each 
modem during one way (half-duplex) 
communication. This represents the typi¬ 
cal rate at which the modem transmits 
data over a normal phone line. 

The Overall Score is heavily weighted on 
performance, but it also takes into account 
the features, such as spoofing capability, 
leased line support (for dedicated high¬ 
speed connection to a remote site), and 
various supported protocols. We also 
factored usability into the overall score, 
although lightly, because most people 
install their modem only once, program 
the modem software to handle the AT 
commands, and expect the device to 
function consistently thereafter. 


BEST OVERALL 


Practical Peripheral* PtoCIms 288LC0 

IMI.(Mrto«w.kMin» >» w aw ICO KiMn. end • 



We evaluated the modems on their 
features, such as their ability to 
spoof, the protocols they support, 
and the availability of on line help. 


Impaired lines simulate difficult 
phone conditions, including noise 
and satellite delay. 

The average performance of a 
modem over the lines represented 
by Table 6 of the TIA/EIA 
Telecommunications System 
Bulletin TSB37. 

The percentage of calls to and from 
other modems in which a modem 
made a V.34 connection. 


The average throughput for each modem during two-way 
communication. This score is more important than one¬ 
way throughput only for applications that require full- 
duplex capability, such as LAN bridging. 
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EXTERNALS 

SCSI OVERALL 

Practical Peripherals ProClass 
288LCD 

This modem is fast, easy to use, has 
an informative LCD screen, and a built 
in clock. It took top honors in almost 
every aspect of our benchmarks. 

PACE 227 

BEST DATA 

Practical Peripherals ProClass 
288LCD 

Impressive performance numbers 
make the ProClass a winner In the 
data transfer category. However, it 
lacks support for flastvROM upgrades. 

PAGE 227 

LOW COST 

Maxtech/GVC XM2S8E 

The $199 Maxtech modem turned in 
solid performance numbers and excels 
in usability PAGE 227 

PC CARD 

BEST OVERALL 

Practical Peripherals PCMCIA 
ProClass 288 with EZ-Port 

This PC Card modem finished with 
slightly lower performance numbers 
than those of the Hayes Optima but 
posted higher usability numbers. 

It also tied for top honors on our 
PCMCIA interoperability testing. 

PAGE 231 

BEST DATA 

Hayes Optima 288 V.34& Fax 

The Optima is the big winner based 
solely on data throughput. It has the 
best oneway throughput results of all 
the PC Card modems we tested. The 
Hayes also handled the TIA (Telecom 
munications Industry Association) 
testing better than the others. 

PAGE 231 


BEST 


dimensions. Add in data compression with error cor¬ 
rection and modems could accurately transfer large 
amounts of data (a modem that uses data compression 
must have an error-correction protocol for it to work). 

Microcom developed MNP-5, one of the first data- 
compression methods. MNP-5 worked with the MNP-4 
error-correction protocol to achieve a 2-to-l yield; a 
compressible file could be transmitted in half the normal 
time. 

To further things along, the ITU (International 
Telecommunications Union) came up with the V.42bis 
compression method. This protocol works with V.42 
error correction to provide up to 4-to-l compression. 

The newest class of modems is based on the ITU V.34 
standard and pushes the U.S. telephone infrastructure to 
its limit. V.34 modems differ from their predecessors be¬ 
cause they negotiate more than just the basic baud rate, en¬ 
coding scheme, error-correction, and compression pro¬ 


tocols. They also “probe” the line and assess its capabil¬ 
ities and quality to optimize the data transfer rate, and 
they make necessary adjustments as line conditions change 
during a transfer. The V.34 standard offers 60 combinations 
of modulation schemes and baud rates to make line ad¬ 
justments on the fly. 

V.34 sounds great, but you won’t see it in action all the 
rime unless you communicate solely within a pristine 
fiber-optic telephone network system. Even though laigc 
cities have installed fiber-optic cable to the telephone 
trunks, most connections extend through the copper 
wire strung between poles along the U.S.’s roadways. 
These links are subject to data disasters caused by elec¬ 
trical interference, rotting insulation, a variety of wildlife, 
and aging copper wire. Luckily, your V.34 modem falls 
back to a lower data transfer rate as line conditions 
worsen. If the line conditions improve, the modems will 
fall forward again. 
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LAB REPORT: V.34 MODEMS 


THE FASTEST, THE SLICKEST, AND THI 



W ith the advent of the ITU's V.34 specification, the 
standard Windows 3.1 serial-port communications 
driver becomes hopelessly outmoded. The Win¬ 
dows driver supports a maximum DTE (data ter¬ 
minal equipment)—your PC—rate of 57,600 bps, and even 
that is unreliable if you are using your modem in a back¬ 
ground application. To overcome this limi¬ 
tation, we tested the modems with Bio-En¬ 
gineering Research Lab's (Ashland, OR) 

TurboComm, which is an enhanced serial- 
port driver for Windows. As a result, we 
achieved 115,200-bps communication be¬ 
tween the modems and the computers, en¬ 
abling us to test the modems' capabilities 
rather than Windows' inabilities. 

External modems come in all shapes and 
sizes: We tested the standard rectangles, 

Sony Watchman look-alikes, and modems 
that look like baby monitors and even shark 
fins. The winner of this BYTE/NSTL Lab 
Report is Prac¬ 
tical Peripher¬ 
als' ProClass 
288LCD (it 
looks like a 
Sony Watch¬ 
man). 

The 288LCD 
outperformed 
all the other 
modems in our 
impaired tests, in the TlA (Telecommuni¬ 
cations Industry Association) lines test, and 
in the two-way throughput tests. Its features 
score was high due in large part to the LCD. 

With a glance at the panel, you can monitor 
each call's progress, including line condi¬ 
tions, connect speed, and compression type. 

Attaching cables to it is a little difficult, so if 
you move your modem around much, the 
288LCD may not be your best choice. 

The performance of Hayes' Optima V.FC 
& Fax was almost identical to that of the 
ProClass 288LCD in the throughput tests. 

The Optima is a solid performer in all as¬ 
pects of testing; it has everything we have 
come to expect from Hayes, including a long 
features list and the standard Hayes front 
panel. Surprisingly, its performance result 
was only average in our Interoperability test, 
although to many people, a Hayes modem 
still represents the industry standard. 

What really differentiated the top two 
modems was their ability to transfer files 


over less-than-ideal line conditions. Here, the edge went to the 
Practical Peripherals' ProClass 288LCD. 

Number three and four were fairly expensive entries: Black 
Box’s Modem 3400 and Motorola ISG’s V.3400. These two 
are steady performers in both ideal and poor line conditions 
(the Black Box failed only one TIA line, and the Motorola 



The Logicode Quicktel 
exemplifies the new shapes 
of external modems. 


VOICE AND DATA: 

CAN THEY SHARE THE SAME LINE? 

Wouldn’t it be nice to discuss a fax as it is being transmitted or to talk about the 
contents of a shared whiteboard as it is being altered—all without needing a sec¬ 
ond telephone line? 

Several single-line SVD (Simultaneous Voice and Data) technologies are con¬ 
tending to become the SVD standard (see “Doing It All on One Line/’ January 
BYTE). Technologies such as VoiceView from Radish Communications Systems, 
quickly switch between voice and data to simulate SVD, and Multi Tech Sys¬ 
tems’ MSP (Multi Tech Supervisory Protocol) and AT&T Paradyne’s VoiceSpan pro¬ 
vide simultaneous voice-over-data sessions. Intel and a group of modem makers 
are backing a technology called Digital SVD that lets users put voice and low-rate 
video on top of data. These schemes are all stopgap SVD solutions until ISDN dig¬ 
ital telephony takes over. 

To test this emerging technology, we set up an SVD session with two prepro¬ 
duction MT2834PCS-ISI modems from Multi Tech. Multi Tech’s proprietary MSP 
technology uses a packet-transfer scheme to send voice and data simultaneously. 
The Multi Tech modem’s Talk AnyTime hardware feature lets users talk after a data 
link is established between the two modems. 

During testing, when the remote 
user picked up the handset, we held 
a conversation using a Digital Simul¬ 
taneous Data Link (DSP circuitry 
converts voice into digital format) 
while still passing data through the 
modems. We did not notice any sig¬ 
nificant drop in data transmission 
performance during our tests when 
we activated the voice/data feature. 

Of the differing technologies for SVD, Radish’s VoiceView is the most widely in 
stalled and uses an alternating or switched voice/data integration standard. 
When it recognizes incoming data, in effect it mutes the handset and begins 
data reception. As soon as the line is again free of data, the VoiceView-enabled 
modem reactivates the handset and resumes the role of passive listener. Voice- 
View does not support videoconferencing and other applications that depend 
on continuous data flow, but it is an alternative to expensive ISDN solutions. 
Microsoft is building VoiceView support into Windows 95, and Radish has li¬ 
censed VoiceView to Rockwell to build into future-generation modem chips. 

As with Multi Tech’s MSP, AT&T Paradyne’s VoiceSpan achieves SVD by allowing 
voice and data to share bandwidth. Conversation happens at a normal rate, but 
when you talk and exchange data, speech quality degrades. Intel-supported Dig¬ 
ital SVD splits the modem line into two virtual channels: one transmits voice 
while the other transmits data or graphics. 



The Multi Tech MT2834PCS-ISI SVD modem. 
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Weighting for 
Best Overall and 
Low Cost (<$400) 


ATA AND FAX 
CRFORMANCE 75% 


10 % 

fa*) 


1 


passed all the lines). Except for 
the color of their cases, the two 
look identical. However, noth¬ 
ing about these two modems im¬ 
pressed us enough to justify their 
$895 price tags: neither supports 
spoofing (see “What Does It Re- 
ally Mean” on page 232) for 
communicating with older soft¬ 
ware, and both have extremely 
short warranty periods. 

1 he Maxtech/GVC modem, 
the XM288E, 
is our recom¬ 
mendation for 
those on a tight 
budget. Both it 
and the Mo¬ 
torola ISG 
V.3400 have 
similar scores 
for throughput 
and impaired- 
line (including 
the all-encom¬ 
passing TIA 
lines) performance, but the 
XM288E sends faxes faster. As 
with its more expensive coun¬ 
terparts, the XM288E doesn’t 
support spoofing or flash-ROM 
upgrades, but it lists for only 
$199, so you arc, in fact, get¬ 
ting what you pay for. All the 
prices we quote, unless noted, 
are list prices; you should be 
able to find lower street prices. 

The Hayes Accura v.34 and 
the U.S. Robotics Sport st er V.34 
288 are also eli¬ 
gible for the 
low-cost cate¬ 
gory. The Ac¬ 
cura is a scaled- 
down version of 
the more fea¬ 
ture-laden Op¬ 
tima, but its per¬ 
formance is just 
as fast. Surpris¬ 
ingly, U.S. Ro¬ 
botics’ Sportster 
outperformed its higher-end 
Courier cousin. 

Only one modem consis¬ 
tently failed a performance 
suite: The Archtek Smart Link 
2834A simply could not con¬ 
nect to any of the fax machines 
in our test bed. Even with a 
firmware upgrade, the modem 
still could not speak “fax.” 


B V X E BEST 


V.34 EXTERNAL MODEMS 



Practical Peripherals wins hands down 

Practical Peripherals ProClass 288LCD 


KEY 

Ratings from 1 to 5: A is the lowest; 
AAAAA is the highest. 



BEST OVERALL 


11 s * ast and eas Y ,0 usa - It has an informative LCD screen and a 
rTffT ^3 built-in clock. This modem took top honors in almost every aspect of 
our benchmarks, including twoway throughput, the TIA (Telecommuni 
tfjggpp cations Industry Association) Table 6 tests, and impaired-line performance 
testing. Its unusual look and small footprint delighted our testers. The 
Hayes Optima 288 V.FC & Fax also provides solid performance, good usability, and 
excellent features, including a five year warranty. The Hayes Optima V.34 & Fax placed 
just after the Optima 288 V.FC & Fax. This modem has the best one-way throughput 
scores of all the modems we tested. 


OVERALL 

MMUFACniMR/MODEl mu SCOWS FEMMES USABILITY OWE WAtV TWO WAV IMPAIRED' IW' INTEWP' 

™ Praclic»l Peripherals ProClass 288LC0S459 AAAAA AAAAA AAAAA 5839 4934 6973 9307 7*80 

- H, yM Optini,288Y.FC*F,, $579 AAAAA AAA AA 5847 4930 6573 9093 60776 

Hayes Optima 288 V.34 1 Fu $579 AAAAA AAA AA 5848 4445 615. 90.3 72772 

Motorola ISG VJ400 $895 AAAAA AAA AAAA 5551 4699 5752 7532 84/80 

Data throughput, plain and simple 

Practical Peripherals ProClass 288LCD 

The criterion for best data modem is speed, speed, and more speed. No la* scores. 

The 288LCD's impressive performance numbers make it a winner. The LCD serves as a 
way of programming the modem. This eliminates much of the need to learn complex 
setup strings, and it lets you configure the modem without being attached to a PC. 
Unfortunately, the 288LCD lacks support for flash ROM upgrades. The Hayes 
Optima V.FC & Fax followed the 288LCD. outperforming it only on one way throughput. 



«l 


MANUFACTURER/MODEL 

Practical Peripherals ProClass 
Hayes Optima 288 V.FC A Fax 
I# Black Box Modem 3400 
Hayes Optima 288 V.34 A Fax 

Evading the < 


LOW COST (LESS THAN $400) 


OVERALL 

SCORES 

FEATURES 

USABILITY 

nutouemr 

ONE-WAY TVYOWAY 

IMPAIREO 1 

TIA’ 

INTEROP 2 

AAAAA 

AAAA 

AAAAA 

5839 

4934 

6973 

9307 

76/80 

AAAA 

AA 

AA 

5847 

4930 

6573 

9093 

60/76 

AAAA 

AAA 

AAA 

5553 

4699 

5810 

7458 

80/80 

AAAA 

AA 

AA 

5848 

4445 

6151 

9013 

72/72 


Maxtech/GVC XM288E 


-| The $199 Maxtech/GVC XM288E and the $299 Hayes Accura v.34 turned in 
|| virtually identical performance results. The Hayes excels in features, the Maxtech 
in usability. The Maxtech does what you want without the flashy LCDs, designer 
| case, and high price tag. It also includes a five-year warranty. The Hayes modem 
delivers excellent performance and good features, but it doesn’t support the high 
DTE (data terminal equipment) rate that the Optimas deliver or synchronous 
mode transfers. The Log.code Qulcktel has the best features list of this group, and the Taiwanese Lectron 
ragmatic is next. It doesn't offer a U.S. support number, but we didn't need any. And the Zoom v 34x was 
our big winner in interoperability, completing the highest percentage of possible connections. 



MANUFACTURER/MODEL 

MSI Maxtech/GVC XM288E 
Hayes Accura v.34 
U.S. Robotics Sportster V.34 288 
Logicode Quicktel 
Lectron Pragmatic 0L1428RF 

Bytes per second; highor numbers are faster 


mice 

OVERALL 

SCORES 

FEATURES 

USABILITY 

THROUGHPUT 11 
ONEWAY TWOWAY 

IMPAIRED' 

TIA 1 

INTEROP 7 

$199 

AAAA 

A 

AAAA 

5584 

4733 

5908 

7597 

76/96 

$299 

AAAA 

AA 

AA 

5846 

4261 

5729 

8814 

68/72 

$339 

AAAA 

AA 

AAAA 

5493 

4240 

5917 

7725 

68/92 

$279 

AAAA 

AAAAA 

AAAA 

5508 

3458 

5593 

6744 

72/68 

$200 

AAAA 

AA 

AAAAA 

5464 

3507 

5418 

7571 

88/88 
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LAB REPORT: V. 34 MODEMS 


HowWe Tested 


W e received identical pairs of 
modems from each vendor and 
subjected them to seven dif¬ 
ferent telephone line condi¬ 
tions and five kinds of data transfer tasks. 
We used Microsoft Windows 3.1 to drive 
the data through the modems, using ser¬ 
ial communications enhancement soft¬ 
ware to take advantage of the 16550 
UART (universal asynchronous re¬ 
ceiver/transmitter) buffer chips and to 
overcome the limitations of the standard 
Windows communications driver. The 
test lines represent the findings from com¬ 
prehensive TIA (Telecommunications In¬ 
dustry Association) surveys of lines in the 
U.S. Our performance tests also include 
varying amounts of line impairments. 

THROUGHPUT TESTS 

During throughput tests, modems trans¬ 
fer three types of files ranging in size 
from 131 to 333 KB. We measure each 
pair of modems for one-way and two- 
way transmissions over “central-office 
impairment conditions,'* a minimally 
impaired telephone line that represents 
most of the calls made in the U.S. 

IMPAIRMENT TE3T3 

We selected six lines with specific local 
loop conditions. The most difficult lines 


are based on the V.56bis standard on the 
Intercontinental Network Model. Each 
line introduces a different combination of 
impairments: long satellite delays, phase 
roll, and noise. We connect like pairs of 
riKxlems to a TAS series II modem tester 
that simulates the trunk line and local 
loops at both ends of the connection. The 
modems perform a one-way transfer over 
a given line at least 10 times. 

Most of the modems negotiated the 
first four impaired lines without much 
difficulty. However, they were not as 
successful with the V.56bis lines. None 
of the external modems was able to ne¬ 
gotiate the I6A.6.6 line at all. Only one 
PC Card, the Megahertz, was able to 
connect, and it could only do it once (a 
minimum of four connects is required 
for a successful test). 

TIA LINE TE3T3 

For these tests, we adhered strictly to 
the guidelines specified by Table 6 in 
the TIA bulletin 
TSB37-A. Following 
the procedures out¬ 
lined in TSB-38, 
each modem negoti¬ 
ated each line once to 
transfer the TAS 
compressed file. 



MODEM TEST EQUIPMENT 

We connected identical pairs of modems to a TAS series II 
modem tester manufactured by Telecom Analysis Systems 
(Eatontown, NJ). The TAS is able to simulate most line con¬ 
ditions found throughout the world, including the central-of¬ 
fice impairment conditions as specified in TIA line 17C: 

“There is mild white noise (22.0 dBm), second-order non¬ 
linear distortion (55.0 dB compressed), third-order nonlin¬ 
ear distortion (56.0 dB), near echo (40.0 dB), far echo 
(20.0 dB), and a short satellite delay (27.1 ms). The loop em¬ 
ulator generated an EIA1 at both ends of the connection. This 
condition represents a direct connection spanning 2000 
feet and is the shortest local loop.” We connected the 
modems via the TAS to a Compaq Deskpro 486DX2/66M 
equipped with a Hayes ESP board to ensure that communi¬ 
cations between the TAS and the modems used the 16550 
UABTs (universal asynchronous receiver/transmitters). Each modem supports V.42 er¬ 
ror correction and V.42bis data compression, which we initialized on all the modems 
(even if the modem’s default settings specified other protocols), so our throughput test 
results include the affect of these features as well. We configured the modems to 
receive data at their fastest supported rate (up to 115.2 Kbps) and to use hardware 
RTS (request to send) flow control rather than X0N/X0FF. 



The TAS series II modem 
tester, from the front and 
from its business end. 


FAX 
TE3T3 

Wc used Mi¬ 
crosoft Win¬ 
dows for Work¬ 
groups 3.11 to 
send a single-page fax to a Brother In- 
tellifax 620, a Hewlett-Packard Office¬ 
Jet, an Okidata DOC-IT 3(XX), a Sharp 
FO-510, and a Toshiba TF50. Only one 
modem failed this test. The scores are 
closely clumped because the fax ma¬ 
chines transmit and receive data at a 
slower rate and thus limit the modems' 
performance. 

INTEROPERABILITY 

We gave each external modem three 
opportunities to call every other modem 
and transmit a single file. The scores 
represent a percentage of the successes 
(V.34 calls/V.34 answers), PC Card 
modems performed a similar test with 
six different external modems. 


FEATURES 

AND 

EA3E OF U3E 

We evaluated the modems 
on their features, such as 
their ability to spoof, the pro¬ 
tocols they support, and the 
availability of on-line help. 
For PC Card modems, we 
looked at their connectors, 
slot type, and software. Ease 
of use includes the thor¬ 
oughness of the documenta¬ 
tion as well its the ease of in¬ 
stallation and availability of 
customer support. 
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Jim Kane, Project Manager/NSTL, has Ix-en 
testing network and PC hardware at NSTL for the 
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Helen E. Holzbaur, R&D/NSTL, was a systems 
administrator and network manager at Temple 
University for 10 years before joining NSTL 
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LAB REPORT: V.34 MODEMS 


SOLUTIONS FOR MOBILE PROFESSIONALS 


PICK A PC CARD 


F or the first time, our modem 
testing has expanded into the 
world of PCMCIA. We tested 
seven modems from different 
vendors, and we found little to differ¬ 
entiate them. These modems, designed 
to fit into credit-card-size slots, are 
perfect for mobile computing. As with 
any modem, the concern is for short 
connect times, high throughput, and, 
hopefully, ease of use. It may seem a 
bit steep to pay $499 for such a little 
modem, but keep in mind that you are 
not purchasing a box. Instead, you are 
purchasing the convenience of com¬ 
municating on the road without taking 
along a “luggable” modem as well as 
investing in an emerging technology. 

But like all good things, there is a 
downside to this micro-technology. 
Even though the peripherals provide 
more power and speed in smaller pack¬ 
ages, they must still communicate with 
big, older technology. A good example 
of this awkward interface is the tele¬ 
phone connection. PC Card modem 
vendors have developed an ingenious 
way of implementing RJ-11 in their 
5-mm-thick cards. EZjack, EZ-Port, 
and XJack are examples: The re¬ 
tractable RJ-11 jack pops out from the 
visible edge of the PC Card for when 
you need to connect to a phone line, 
and it tucks neatly back in when you 
are done. But the connectors arc frag¬ 
ile. Rough handling can easily result 
in a broken jack and an unusable mo¬ 
dem. Also, depending on how the jack 
is implemented, it could interfere with 
other PC Card devices in a loaded mo¬ 
bile system. Fortunately, all the jacks 
of this kind in this issue were offset 
enough to the side so that you could 
use other PC Card devices, such as an 
Ethernet or SCSI adapter, simulta¬ 
neously. 

This new breed of modems is prob¬ 
ably the most standardized PC Card 
device available. All the major Card 
and Socket Services software programs 
offer at least minimal support for 
modems. Each of the modems that we 
tested came with its own software, and 
all operated with a point enabler. The 
advantage of using a point enabler to 


Make Analog Connections on 
Digital Phone Lines Sans Destruction 

There is nothing more frustrating than trying to make modem connections behind 
digital PBXes while in a hotel or at client sites. If there isn’t a dedicated analog line 
for your modem, how do you send off your E-mail over a PBX line (the most common 
office phone system)? On top of that, there’s a chance you can accidentally fry 
your PC Card modem by transmitting over digital PBX lines that carry higher voltage 
than analog lines. 

Most modems are designed to work exclusively on analog phone lines. Directly con¬ 
necting modems to certain PBXes, multiphone line jacks, and digital line jacks can 
subject the modems to excessive electrical current, resulting in a blown fuse, dis¬ 
abling DAA (data access arrangement) to a data line. This failure occurs because the 
digital line jacks don’t use the same pins for tip and ring. These concerns have 
started a market for computer/telephone interface products that make connec¬ 
tions on digital, PBX, hotel, and international telephones. Several devices let you con¬ 
nect your analog modem into a telephone handset so that you can use any digital line. 

Unlimited Systems’ ((619) 622-1400) Konexx Konnector Model 111, a $159 
portable device, protects modems from being destroyed by high voltage (see “Tales 
from the Trip” on page 159). It creates an RJ-11 jack at any telephone. The Mod¬ 
el 111 is compatible with V.FC/V.34 specifications. You just unplug the coiled 
handset cord from the telephone base unit, plug 
in the Model 111, and plug the handset cord into 
the Model 111. A telephone level switch matches 
the modem signal to the telephone’s signal. 

A similar analog/digital bridge is Radish’s 
((800) 474-5001) InsideLine ($119.95). It con¬ 
nects standard modems into the telephone sys¬ 
tems of most multiline business systems. Inside- 
Line feeds modem signals into the telephone base 
via its handset jack and matches signal levels to 
the requirements dictated by the base. The phone 
handset itself reconnects to InsideLine. This 
arrangement maintains the proprietary connection 
between the phone and host PBX or key system. 

Also among this genre of connectors is Tele- 
Adapt’s ((408) 370-0515) TeleSwitch, a $149.99 device that eliminates the 
frustration of trying to find an analog line when you’re not on home turf. 

For basic PBX protection while on the road, IBM PC Company Peripheral 
Products’ ((704) 595-7716) Modem Saver is a $29 pen-size device that clips on a 
shirt pocket and detects when it’s OK to connect an analog device to an unfamiliar 
phone line. You just insert it into the telephone jack and indicators let you know if 
the line is safe and warns you if the modem can be damaged by currents above 90 
milliamperes. However, this is just a warning device and does not offer real protection 
against modem failure. 

Several modem makers are integrating safeguards that prevent you from blowing 
a fuse. Representatives of Hayes Microcomputer Products say that they have not yet 
encountered a PBX-fried modem but have started installing a high-current resistor 
in PC Card modems to provide “a comfort factor” for users. Modems from Mega¬ 
hertz with the C40 chip set include a Digital Line Guard that disconnects the modem 
when the current exceeds 125 mA. 

—lohn McDonough 



Above: Unlimited Systems' 
Konexx Konnector Model 
111. Right: IBM PC 
Company Peripheral 
Products’ Modem Saver. 
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Weighting for 
Best Overall and 
Low fast (<$400) 


>ATA AND FAX 
ERFORMANCE 75% 


F EATUMP 10% || 


power up the modem and set 
the necessary parameters (e.g., 
speed, parity, and data/stop bits) 
is that the enabler is not mem¬ 
ory-resident. Once you config¬ 
ure the mode and terminate the 
enabler, you free the memory 
for other applications. This 
greatly reduces 
the overhead 
that complex 
communica¬ 
tions software 
produces. 

The installa¬ 
tions for the 
DOS point en¬ 
abler can be 
tricky if you’re 
unaccustomed 
to selecting in¬ 
terrupts and 
port addresses. Most modems 
have unique enabler software. 
Don’t be fooled by the en¬ 
abler’s name (e.g., ENAB- 
LER.EXE). More than likely, if 
you switch modems, you need 
a new executable and a new 
initialization string. Documen¬ 
tation was often cryptic as to 
where to find the appropriate 
command line for the enabler. 
Freeing memory is less of an 
issue in desktop systems that 
tend to be highly expandable 
than it is in mobile systems, 
where there is little space for 
installing extra SIMMs and 
where power conservation is a 
major consideration. 

Now for the g(xxl news. The 
performance of PC Card 
modems on a fairly clean tele¬ 
phone line approaches that of 
the high-end externals and far 
exceeds that of the only-aver¬ 
age V.34s. In 
fact, if we had 
based our rank¬ 
ings solely on 
throughput, in¬ 
teroperability, 
and fax scores, 
the top two PC 
Card modems 
would place 
I third and fourth 
overall. Unfor- 


BYTE BEST 


V.34 PC CARD MODEMS 


Weighting for 
Best Data 


PSlFORMANCE 

7SS 


Looking for high speed and interoperability? 

Practical Peripherals ProClass PCMCIA 288 with EZ-Port 


BEST OVERALL 


The Practical Peripherals ProClass PCMCIA 288 modem 
finished with slightly lower performance numbers than 
the Hayes Optima but had noticeably higher usability 
numbers. It also tied for top honors on our PC Card 
interoperability testing. It comes with a retractable 
phone jack (EZ Port), and during testing, one of the two wires inside 
snapped off. rendering the modem useless. Once replaced, the 
modem ran extremely well, finishing first in our PC Card fax testing. . 

It also lists for *40 less than the cost of the Optima 288 V.34 card. On the other hand, the Optima has several' 
interesting features, including integrated overload protection, which prevents the unwary user from 
inadvertently “frying" the modem on a hotel PBX line. 



MANUFACTURER/MODEL 


KST 


Hayes Optima 288 V.34 A Fax 
Megahertz V.34 PCMCIA 
U.S. Robotics Sportster 28.8 
MF TOK Systems 0F2814 
MP Microcom Travel Card 28.8P 
Multi Tech MT2834LT 


Fast data mover 


PRICE 

OVERALL 

MB 

FEATURES 

USABILITY 

THROUGHPUT 1 
ONEWAY TWOWAY 

IMPAIRED 1 

TIA* 

INTEROP 2 

$459 

AAAAA 

AAAA 

AAA 

5751 

4819 

4759 

7179 

83/100 

$499 

AAAAA 

AAAA 

A 

5752 

4732 

5477 

7884 

67/83 

$449 

AAAA 

AAA 

AAAAA 

5491 

4353 

4052 

6744 

33/83 

$499 

AAAA 

AA 

AAA 

5471 

4256 

5109 

7424 

83/100 

$469 

AAAA 

AAA 

A 

5485 

5857 

5938 

7047 

100/50 

$349 

AAAA 

AA 

AAA 

5612 

3588 

5152 

7522 

50/50 

$399 

AAA 

AAA 

AAAAA 

5037 

2286 

4369 

6604 

83/17 



Hayes Optima 288 V.34 & Fax 


The Hayes Optima 288 V.34 & Fax is the big winner based solely on data 
throughput. It has the best one-way throughput results of all the PC Card 
modems we tested. The Hayes also handled the TIA testing better than the 
others did. The Optima is the only PC Card modem we tested that supports 
synchronous communication (with optional Hayes software). Practical 
Peripherals ProClass is the first runner-up. thanks to its five year warranty 
and excellent one-way throughput scores. Its support for flash ROM upgrades 
renders it less likely to become obsolete as quickly as those that don't 
support this option. 


KST 


MANUFACTURER/MOOEl 
Hayes Optima 288 V.34 A Fax 
Practical Peripherals PCMCIA 288 
Megahertz V.34 PCMCIA 
U.S. Robotics Sportster 28.8 
Microcom Travel Card 28.8P 
TDK Systems DF2814 
Multi Tech MT28341T 


PRICE 

OVERALL 

SCORES 

FEATURES 

USABILITY 

THROUGHPUT’ 

i imv/uunr u 1 

ONEWAY TWOWAY 

IMPAIRED 1 

TIA 1 

INTEROP 2 

$499 

AAAA 

AAAA 

A 

5752 

4732 

5477 

7884 

67/83 

$459 

AAAA 

AA 

AAA 

5751 

4819 

4759 

7179 

83/100 

$449 

AAAA 

AA 

AAAAA 

5491 

4353 

4052 

6744 

33/83 

$499 

AAAA 

A 

AAA 

5471 

4256 

5109 

7424 

83/100 

$349 

AAA 

AA 

AAA 

5612 

3588 

5152 

7522 

50/50 

$469 

AAA 

AA 

A 

5485 

5857 

5938 

7047 

100/50 

$399 

AAA 

AA 

AAAAA 

5037 

2286 

4369 

6604 

83/17 


Bytes per second; highor numbors aro fastor * Percent V.34 cals/percent V.34 answers 


tunately for the 
PC Card devices, we also con¬ 
sider performance under less- 
than-ideal conditions. In the 
TIA tests, we subject these 
modems to 36 different line/ 
loop conditions while transfer¬ 


ring a small file. Because the 
IIA tests are executed only 
once (unless the modem fails, 
and then we retest it), the 
scores represent a general 
“feel” for how well a modem 
can perform under adverse 
conditions. The PC Card mo¬ 
dems averaged about 3(X) bytes 


per second less than their ex¬ 
ternal counterparts. The differ¬ 
ence in the impaired line test¬ 
ing, where we make modems 
repeatedly transfer a much 
longer file, is even more dra¬ 
matic. Here, the difference is 
a staggering 2500 bytes per 
second. The moral: If you arc 


KEY 

Ratings from 1 to 5: A is the lowest; 
A A aaa is the highest. 

going abroad and expect to use 
your modem reliably, you may 
want to consider dragging an 
external one along just in case. 
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LAB REPORT: V. 34 MODE 



HONORABLE MENTIONS 



The Practical Peripherals Pro- 
Class 288LCD, our winner in the 
Overall and Data categories, sports the 
largest LCD panel. No longer content to 
just beep, scream, and flash at us, 
modems are beginning to express them¬ 
selves better. The 288LCD updates you 
on connect status, connect time, line 
conditions, compression status, and it 
lets you configure the modem at the modem, eliminating much 
of the need to learn and input Hayes AT commands. 



The Telebit FastBlazer 8840 may be more suited to 
high-end network use, with its numeric keypad on the front 
and LCD screen that 
are well suited for 
network administra¬ 
tion. The Fast Blazer 
is just as informative 
as the Practical 
Peripherals ProClass 
288LCD, with the exception that at test time, it could not com¬ 
municate line conditions. By now. Telebit should have re¬ 
leased a firmware upgrade that will support this function. 




PC Card EZjacks, EZ-Ports, and XJacks are at- 

tached RJ-II phone jacks. Now you don’t have to use little 
dongles or extra cables; phone lines fit right into the modems’ 
retractable jacks. On the downside, these jacks do not let you 
simultaneously use the phone, forcing 
you to detach the phone cord from 
the jack. We found out the hard 
way that frequent attaching and 
detaching stresses the tiny wires 
that form the connection, and they 
are apt to break. 



The U.S. Robotics Sportster comes with a different 
kind of PC Card phone jack. Even though it isn’t a retractable 
jack (you could lose it), it clips into the modem giving you the 
security of knowing the ca 
ble will not slip. Also, the 
jack has two inputs, let¬ 
ting you use the tele¬ 
phone simultaneously 
without having to plug 
and unplug the jack from 
the modem. 




WHAT DOES IT REALLY MEAN? 




If you have delayed purchasing a modem until V.34 arrived, you may find the information on the modem box akin to 
reading the side of a cereal box (you know there’s a lot in the product, but you aren’t quite sure what it all means). 
Here’s a list of some of the more common features and what they really mean. 


Flash ROM 

The modem is software upgradable, often as simple 
as typing DOWNLOAD modem. 

V.42bis and MNP 5 for 4-to-l compression 

The modem can compress files, but 4-to-l compres¬ 
sion can be achieved only with V.42bis and a conv 
pressible file. Files created with utilities like ZIP or 
ARC are already compressed and would not benefit 
from these protocols. When the transmitting modem 
detects redundant units of data, it recodes them 
into shorter units of fewer bits. The receiving modem 
then decompresses the redundant data units before 
passing them to the computer. 

V.42 or MNP error correction 

Any modem that supports compression must also 
support its companion errorcorrection protocol. V.42 
uses LAPM (Link Access Procedure for Modems). 
LAPM is an errorcontrol protocol incorporated in ITU-T 
Recommendation V.42. As with the MNP. LAPM uses 
CRC (cyclic redundancy check) and retransmission of 
corrupted data (ARQ) to ensure data reliability. 

Data throughput of up to 115,200 bps 

Transfer rates this high for an external modem re¬ 
quire a serial port with at least a 16550 UART (uni¬ 
versal asynchronous receiver/transmitter). The UART 
is a chip that transmits and receives data on the 
serial port. 

Compliant with V.34 and V.FC 

Modems are designed to "speak’ the official V.34 


protocol and the earlier V.FC Rockwell modulation 
scheme, as well as v.FAST. 

Data rates or data transmission of up to 28.8 Kbps 

The data or DCE (data communication equipment) 
rate is the maximum modem tamodem speed that 
a modem can attain. Modems negotiate the DCE 
rate during the handshaking process. Note that the 
modems can go only as fast as the slowest modem 
in the link will allow. This speed is dependent on 
the protocol that is used (e.g., V.34). 

Fall back/Fall forward 

Fall back is the ability of a modem to change its 
transmission speed downward automatically when 
it encounters an overly noisy line (e.g.. a 28.8-Kbps 
modem might fall back to 14.4 Kbps.) When the lline 
condition improves, modems that support fall forward 
will renegotiate a higher transmission rate. 

Satellite delay 

When you communicate with telephone networks 
that use satellites to transmit signals, the process 
of beaming a signal to a satellite and routing it to 
the receiving land station results in a delay. This cte 
lay can be disastrous to some modems. 

Spoofing 

Spoofing allows older software, using older protocols, 
to run efficiently at higher speeds. Modems that 
spoof accelerate XModem and other stop amigo pra 
tocols by returning a false acknowledgment as soon 
as a packet is sent from the DTE to the modem. 


SOME OF THE V.PROTOCOLS 

V.34 

The newest ITU-T (International Telecommunication 
Union—Telecommunication) standard allows data 
rates up to 28.8 Kbps and line probing capability. 

v.FAST 

The interim standard that preceded the ITU-T 
V.34 standard and is similar to it. 


V.FCIV.FAST CLASS) 

When the ITU-T delayed in approving the V.34 stan¬ 
dard. Rockwell developed a proprietary modulation 
scheme for data communications speeds of up to 
28.8 Kbps. 

V.32Ms 

An ITU-T standard that extends the V.32 connection 
range: 4800, 7200. and 9600 bps, as well as 12 
and 14.4 Kbps. V.32bis modems fall back to the 
next lower speed when line quality is impaired, and 
fall back further as necessary. They fall forward to 
the next higher speed when line quality improves. 

V.42 

An ITU-T standard for modem communications that 
defines a two stage process of detection for LAPM 
error control. 

V.42bis 

An extension of ITU-T V.42 that defines a specific 
data communications compression scheme for use 
with V.42 error control. 
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Biiying computer products is a major commitment. A commitment of time and money 

So before you jump in with both feet, make sure the relationship is going to work. 
Look for the NSTL Seal. 

National Software Testing Laboratories puts hardware and 
software through the most rigorous testing in the industry. Our 
exclusive compatibility tests, using real world equipment like 
yours, ensure that components will talk to each other, work 
together, get along great — or they can t cany the Seal. And 
that’s true for everything from drivers and servers, to applications, 
adapters and printers. 

For more information about the NSTL Seal or a list of manufacturers ^ho have 
earned it. call 800-220-NSTL or 610-941-9600. Before you walk down the aisle. 
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MANUFACTURER 

Archtek America Corp. 


MODEL 

SmartLink 2834A 


LIST PRICE 

$289 


THROUGHPUT 1 
ONE WAY TWO WAY 

4909 3963 


IMPAIRED LINES' 

2612 


PERFORMANCE 

TIA LINES 1 INTEROPERABILITY 1 


6244 


72172 


Black Box Corp. 

Modem 3400 


$895 

5553 


4699 

5810 

7458 

80/80 


Boca Research, Inc. 

V.34 28,800 bps Boca Modem 

$232 4 

5478 


3865 

5690 

6873 

68/68 


Cardinal Technologies, Inc. 

Cardinal 28.8 Fax/Modem 

$179* 

5474 


3510 

5294 

7455 

76/72 


CXR Telcom 

2845-FD1 


$795 

5479 


4405 

5516 

7001 

m 2 


Hayes Microcomputer Products 

Accura v.34 


$299 

5846 


4261 

5729 

8814 

m 2 


Hayes Microcomputer Products 

Optima 288 V.34 & Fax 


$579 

5848 


4445 

6151 

9013 

72/72 


Hayes Microcomputer Products 

Optima 288 V.FC& Fax 


$579 

5847 


4930 

6573 

9093 

me 


IBM Corp. 

Options Data/Fax 7852 Model 10 

$287 

5473 


3737 

5365 

7581 

me 


IBM Corp. 

Options Data/Fax 7852 Model 13 

$429 

5443 


4403 

5406 

6044 

60/60 


Lectron Pragmatic 

DL1428RF 


$200 

5464 


3507 

5418 

7571 

88/88 


Logicode Technology, Inc. 

Quicktel 


$279 

5508 


3458 

5593 

6744 

72 m 


^Maxtech/GVC 

XM288E 


$199 

5584 


4733 

5908 

7597 

76/96 


Microcom, Inc. 

Desk Porte Fast 


$519 

5605 


3601 

5120 

7722 

76m 


Motorola ISG 

V.3400 


$895 

5551 


4699 

5752 

7532 

84/80 


Multi Tech Systems, Inc. 

MT2834ZDX-ISI 


$349 

5226 


3977 

5586 

6603 

88/80 


^Practical Peripherals 

ProClass 288LCD 


$459 

5839 


4934 

6973 

9307 

76/80 


Supra Corp. 

Supra Modem 288 


$250 

5460 


3413 

5425 

6938 

80772 


Telebit Corp. 

FastBlazer 8840 


$1199 

5283 


4746 

4911 

6467 

84/100 


U.S. Robotics, Inc. 

Sportster V.34 288 


$339 

5493 


4240 

5917 

7725 

68/92 


U.S. Robotics, Inc. 

Courier V.Everything 


$595 

5466 


3502 

5831 

7599 

68/100 


Zoitrix, Inc. 

V.34 ZX-288 


$166 

5586 


3610 

5766 

7465 

76/80 


Zoltrix, Inc. 

V.fast ZX-288 


$136 

5501 


3611 

5426 

7113 

64/80 


Zoom Telephonies, Inc. 

Zoom V.34x 


$299 

5474 


3501 

5214 

7537 

84/92 








PERFORMANCE 


MAX. SPEEDS (Kbps 

MANUFACTURER 

MODEL 

LIST 

PRICE 

THROUGHPUT' 

ONE WAY TWOWAY 

IMPAIRED LINES' 

TIA LINES 1 INTEROPERABILITY' FAY 1 

Ki 

DATA FAX 


ft Hayes Microcomputer 
^Products 

Optima 288 V.34 & Fax 
for PCMCIA wrthEZjack 

$499 

5752 

4732 

5477 


7884 67/83 

60 

28.8 14.4 


Megahertz Corp. 

V.34 PCMCIA 

$449 

5491 

4353 

4052 


6744 33/83 

65 

115.2 14.4 


Microcom, Inc. 

Travel Card 28.8P 

$349 

5612 

3588 

5152 


7522 50/50 

61 

28.8 14.4 


Multi Tech Systems, Inc. 

MT2834LT 

$399 

5037 

2286 

4369 


6604 83/17 

68 

28.8 14.4 


^Practical Peripherals 

ProClass PCMCIA 288 
with EZPort 

$459 

5751 

4819 

4759 


7179 83/100 

60 

28.8 14.4 



TDK Systems DF2814 $469 5485 5857 5938 7047 100750 61 28.8 14.4 

U.S. Robotics, Inc. Sportster 28.8 $499 5471 4256 5109 7424 83/100 60 28.8 14.4 

= BYTE Best. ' Bytos por second; higher number aro taster * Percent V.34 calls/percent V.34 answers. 1 Seconds. 4 Street price. 
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E S X E l> 


MAX. SPEEDS (Kbps) 


EAX 

ICI 

i _ 



CRIP SETS 


FROM? milTDAI /rnUDDECCinu 

DATA 

FAX 

DTE 

DATA PUMP 


CONTROllER 

MNP 5 

MNP 10 

LAPS 

LAPM V.42BIS 


28.8 

14.4 

115.2 

AT&T C882-29Q-5 


AT&T 1633 F08AB 

• 

O 

• 

• • 

60 

28.8 

14.4 

115.2 

Rockwell RC288DPi, R6682-269 Rockwell L3903-55P, L39/U 

• 

O 

o 

• • 

61 

28.8 

14.4 

115.2 

SGS*Thomson 7544 


Motorola 68302 

• 

O 

o 

O • 

60 

28.8 

14.4 

115.2 

Rockwell RC2880Pi 


Rockwell L39 

• 

O 

o 

O • 

60 

28.8 

14.4 

115.2 

Rockwell R6682-21 


Rockwell L3902-57 

• 

• 

o 

o • 

60 

28.8 

9.6 

115.2 

AT&T 1633 


Proprietary 

• 

o 

o 

o • 

61 

28.8 

14.4 

115.2 

Rockwell R6682 


Motorola 68302 

• 

o 

• 

• • 

61 

28.8 

14.4 

230.4 

Rockwell R6682 


Motorola 68302 

• 

o 

• 

• • 

61 

28.8 

14.4 

280.4 

Rockwell R6670 


Motorola 68302 

• 

o 

o 

o • 

60 

28.8 

14.4 

115.2 

Rockwell RC2880Pi 


Rockwell L39 

• 

• 

o 

o • 

60 

28.8 

14.4 

115.2 

AT&T DSP1633 


AT&T Z80182-29 

• 

o 

o 

o • 

60 

28.8 

14.4 

115.2 

Rockwell RC288DPi 


Rockwell L39/U 

• 

• 

o 

• • 

60 

28.8 

14.4 

115.2 

Rockwell RC6682-21 


Rockwell L39U2-57 

• 

• 

o 

o • 

60 

28.8 

14.4 

115.2 

Rockwell 2880Pi 


Proprietary GVC 2910 

• 

o 

o 

o • 

61 

28.8 

14.4 

115.2 

Rockwell RC288DPi 


Zilog 28082 

• 

• 

o 

• • 

62 

28.8 

14.4 

115.2 

56002 


Motorola 68302 

• 

o 

o 

o • 

68 

28.8 

14.4 

115.2 

AT&T DSP33 


Zilog 182 

• 

o 

o 

• • 

60 

28.8 

14.4 

230.4 

Rockwell RC288DPi 


Highspeed 80C52 

• 

o 

o 

• • 

60 

28.8 

14.4 

115.2 

Rockwell RC288DPi 


Rockwel 3900 Series 

• 

• 

o 

o • 


28.8 

N/A 

115.2 

Proprietary 


Proprietary 

• 

o 

o 

• • 

60 

28.8 

14.4 

115.2 

Texas Instruments C51 


Intel 186 with USRcode 

• 

o 

o 

• • 

60 

28.8 

14.4 

115.2 

Texas Instruments C51 


Intel 186 with USRcode 

• 

o 

o 

• • 

60 

28.8 

14.4 

115.2 

Rockwell RC2880Pi 


Rockwell L39/U 

• 

o 

o 

o • 

60 

28.8 

14.4 

115.2 

Rockwell RC288DPi/VFC 


Rockwell L39/U 

• 

o 

o 

o • 

60 

28.8 

14.4 

115.2 

Rockwell RC288DPi 


Rockwel L3900-55 or L3902-57 

• 

• 

o 

• • 



CHIP SETS 


ERROR CONTRfll/rAMPBrccinu ci at 





ITE 

DATA PUMP 

CONTROLLER 

MNP 5 MNP 10 IAPB 

LAPN 

=5 <I»UI IflNU t JUCMI 

1 V.42BIS TYPE CONNECTOR SERVICES 

COMMUNICATIONS 

SOFTWARE PROVIDED 

no4 

Rockwell RG683-17 Dallas DS80C320 

• O o 


• Type II • 










• 


Point Enabler; Hayes PCMCIA 
Install Program 



115.2 

AT&T DSP163* Zilog Z80182 

• O O 

• 

• Type II • 

• 


Point Enabler; System software 

1152 

Rockwell RC288DPi Zilog Z8082 

• • O 

• 

• Type II O 

• 


Point Enabler 

1152 

AT&T DSP33 

Zilog 182 

• 

0 

0 

• 

• Type II O 

• 


Point Enabler, PhoenixCard 


00 4 Rockwell RC288DPL Dallas Highspeed 80C52 • O 


O • 


300 0 Rockwell Proprietary 

115.2 Texas Instruments C51 Intel 186 

WA * ool applicable • « yes; O - no. 


O 


O 

o 




Type II 

Type II 
Type II 


O 

O 


O 


Manager Plus 3.0 
Point Enabler 

Point Enabler 
Point Enabler 
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external 



MANUFACTURER 

MODEL 


FAX SUPPORT 



COMMAND SITS 


CLASS 1 

CLASS 2 

V.17 

¥.29 

HAYES ESCAPE 

TIES ESCAPE 

BREAK ESCAPE 

PROPRIETARY 

Archtek America Corp. 

SmartLink 2834A 

• 

• 

• 

• 

• 

O 

o 

O 

Best Data Products 

2834FX 

• 

• 

• 

O 

• 

o 

o 

O 

Black Box Corp. 

Modem 3400 

• 

• 

• 

• 

• 

o 

o 

O 

Boca Research, Inc. 

V.34 28,800 bps Boca Modem 

• 

• 

• 

o 

• 

o 

o 

O 

Cardinal Technologies, Inc. 

Cardinal 28.8 Fax/Modem 

• 

• 

• 

• 

• 

o 

o 

O 

CXR Telcom 

2845-FDF1 

• 

• 

o 

• 

• 

o 

• 

O 

Hayes Microcomputer Products Accura v.34 

• 

O 

• 

• 

• 

o 

o 

O 

Hayes Microcomputer Products Optima 288 V.34 & Fax 

• 

o 

• 

• 

• 

o 

o 

o 

Hayes Microcomputer Products Optima 288 V.FC & Fax 

• 

o 

• 

o 

• 

o 

o 

o 

IBM Corp. 

Options Data/Fax 7852 Model 10 

• 

• 

• 

• 

• 

o 

o 

o 

IBM Corp. 

Options Data/Fax 7852 Model 13 

• 

• 

• 

• 

• 

o 

o 

o 

Lectron Pragmatic 

DL1428RF 

• 

• 

• 

• 

• 

o 

o 

• 

Logicode Technology, Inc. 

Quicktel 

• 

• 

• 

• 

• 

o 

• 

o 

^Maxtech/GVC 

XM288E 

• 

• 

• 

• 

O 

• 

o 

o 

Microcom, Inc. 

Desk Porte Fast 

• 

o 

• 

o 

• 

o 

• 

o 

Motorola ISG 

V.3400 

• 

o 

• 

• 

• 

o 

o 

o 

Multi Tech Systems, Inc. 

MT2834ZDX-ISI 

O 

• 

• 

• 

o 

• 

• 

o 

i Practical Peripherals 

ProClass 288LCD 

• 

• 

• 

• 

• 

o 

o 

0 1 

Supra Corp. 

Supra Modem 288 

• 

• 

• 

o 

• 

o 

o 

O 

Telebit Corp. 

FastBlazer 8840 

o 

o 

o 

o 

• 

o 

o 

• 

U.S. Robotics, Inc. 

Sportster V.34 288 

• 

• 

• 

• 

• 

o 

o 

o 

U.S. Robotics, Inc. 

Courier V.Everything 

• 

• 

• 

• 

• 

o 

o 

O 

Zoltrix, Inc. 

V.34 ZX-288 

• 

• 

• 

• 

• 

o 

o 

O 

Zoftrix, Inc. 

V.fast ZX-288 

• 

• 

• 

• 

• 

o 

o 

O 

Zoom Telephonies. Inc. 

Zoom V.34x 

• 

• 

• 

• 

• 

o 

• 

O 


COMMAND SETS 


OTHER 





FAX SUPPORT 


HAYES 

TIES 

BREAK 

PROPRIETARY 

FLASH 

LEASED LINE 


MANUFACTURER 

MODEL 

CLASS 1 

CLASS 2 

V.17 

V.29 

ESCAPE 

ESCAPE 

ESCAPE 


ROM 

SUPPORT 

DOS 

Hayes Microcomputer 
” Products 

Optima 288 V.34 & Fax 

• 

O 

• 

O 

• 

O 

O 

O 

O 

• 

Smartcom Exec 

Megahertz Corp. 

V.34 PCMCIA 

• 

• 

• 

• 

• 

O 

o 

O 

o 

O 

N/A 

Microcom, Inc. 

Travel Card 28.8P 

• 

O 

• 

o 

• 

O 

• 

O 

o 

• 

N/A 

Multi Tech Systems, Inc. 

MT2834LT 

o 

• 

• 

• 

O 

• 

• 

o 

o 

o 

N/A 

^Practical Peripherals 

ProClass PCMCIA 288 
with EZ-Port 

• 

• 

• 

• 

• 

O 

o 

o 

• 

o 

QuickLink II 

TDK Systems 

DF2814 

• 

o 

• 

• 

• 

o 

o 

o 

o 

o 

QuickLmk II 

U.S. Robotics, Inc. 

Sportster 28.8 

• 

• 

• 

• 

• 

o 

o 

o 

• 

o 

QuickLink II 

a BYTE Best. 

N/A = not applicable. 

• = yes; i > ■ no. 
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e s r i 


OTHER 

HASH ROM LEASED LINE 

SUPPORT DOS 

• • DOSFax Lite, Comit Lite 

O O Deirina 4 in 1 

O • FaxTalk 

O O N/A 

• ON/A 
•ON/A 


SOFTWARE 

WINDOWS 

WinFax Lite, Comit Lite 
Delrina 4 in 1 
FaxTalk 
FaxWorks 
FaxWorks, Comit 
N/A 


MAC 

QuickLink il Fax 

MacCommCenter 

N/A 

MacCommCenter 

N/A 

N/A 


WARRANTY 

(YEARS) 

5 

2 

1 

5 

Limited lifetime 
5 


TOLL FREE 
PHONE 


INQUIRY 

NUMBER 


o 

o 

Smartcom Exec 

Smartcom 

Smartcom II 

5 

o 

o 

Smartcom Exec 

Smartcom 

Smartcom II 

5 

o 

• 

Smartcom Exec 

Smartcom 

Smartcom II 

5 

o 

o 

QuickLink II Plus 

QuickLink II Plus 

QuickLink II Plus 

1 

• 

• 

N/A 

N/A 

N/A 

1 

o 

• 

BitFax, BitCom 

BitFax, BitCom 

MacCommCenter 

2 

• 

• 

Delrina 4 in 1 

Delrina 4 in 1 

FaxLite. QuickLink II 

Lifetime 

o 

• 

Delrina 4 in 1 

Delrina 4 in 1 

FaxPro with Microphone 5 

• 

• 

N/A 

FaxWorks 

N/A 

5 

o 

• 

FaxTalk Plus 

FaxTalk Plus 

N/A 

2 

o 

o 

MultiExpress, MultiExpress 
Fax 

MultiModemf^CS, MultiExpress 
PCS, MultiExpress, MultiExpress 
Fax, TalkShow 

MacCommCenter 

10 


• 

QuickLink II 

WinFax Lite, QuickLink II 

MacCommCenter 

Lifetime 

• 

o 

Comit 

Comit, FaxTak 

MicrophoneLT, Faxdlitate 

5 

• 

• 

N/A 

N/A 

N/A 

2 

o 

o 

QuickLink II 

QuickLink II 

MacCommCenter 

5 

• 

• 

QuickLink II 

QuickLink II 

N/A 

2 

o 

• 

N/A 

BitWare Lite 

N/A 

5 

o 

• 

N/A 

BrtWare Lite 

N/A 

5 

o 

o 

Comit, DOSFax Lite 

Comit, WinFax Lite 

Microphone LT. MaxFax 

7 


PHONE 

(818)912-9800 N/A 1105 

(818)773-9600 (800)632-2378 1106 

(412)746-5500 N/A 1107 

(407) 997-6227 N/A 1108 

(717) 293-3000 (800) 775-0899 1109 

(408) 435-8520 (800)433-1425 1110 

(404)441-1617 N/A mi 

(404)441-1617 N/A 1112 

(404)441-1617 N/A 1113 

(602)629-3200 (800)426-2968 1114 

(602) 629-3200 (800) 426-2968 1115 

+886 2 5682399 N/A 1H6 

(805) 388-9000 (800) 735-6442 1117 

(201)579-3630 (800)936-7629 1118 


(617)551-1000 

(800) 822-8224 

1119 

(508)261-4000 

(800)487-1456 

1120 

(612)785-3500 

(800)328-9717 

1122 

(805)497-4774 

N/A 

1123 

(360)604-1410 

(800) 727-8772 

1124 

(408) 734-4333 

(800)835-3248 

1125 

(706)676-7010 

(800)342-5877 

1126 

(706)982-5010 

(800)342-5877 

1127 

(510)657-1188 

N/A 

1128 

(510)657-1188 

N/A 

1129 

(617)423-1072 

(800) 666-6191 

1130 


SOFTWARE 


SLOT 

XJACK 

CONNECTOR 

rAon i cnruri 

rnuunui/'irmup 

WARRANTY 

(YEARS) 




WINDOWS 

MAC 

TYPE 

tHHU a JUUtl 

SERVICES 

COMMUNICATIONS 

SOFTWARE PROVIDED 

PHONE 

TOLL-FREE 

PHONE 

INQUIRY 

NUMBER 

Si lartcom 

N/A 

Type II 

• 

• 

Point Enabler; Hayes 

PCMCIA Install Program 

5 

(404)441-1617 

N/A 

1346 

FaxWorks Data 

FaxWorks 

MultiExpress, Multi- 
Express Fax 

N/A 

N/A 

N/A 

Type II 

Type II 

Type II 

• 

O 

o 

• 

• 

• 

Point Enabler; System soft 

Point Enabler 

Point Enabler, PhoenixCARD 
Manager Plus 3.0 

5 

5 

5 

(801)320-7000 

(617)551-1000 

(612) 785-3500 

(800)527-8677 

(800)822-8224 

(800)328-9717 

1347 

1348 

1349 

nFax Lite, QuickLink II 

MacCommCenter 

Type II 

• 

O 

Point Enabler 

5 

(805)497-4774 

N/A 

1350 

QuickLink II 

STF Startfaxing, 
Microphone LT 

Typed 

o 

o 

Point Enabler 

5 

(916)478-8421 

(800)999-4835 

1351 

QuickLink II 

N/A 

Type i 

o 

• 

Point Enabler 

5 

(708)676-7010 

(800)342-5877 

1352 


JUNE 1995 BYTE/NSTL I.AH REPORT 


237 












“We recommend the Action AXP 2 
as an excellent all-around NT 
workstation” 

BYTE Magazine, March 1995 

“WHOOSH!” 

Window's Magazine, March 1995 

“AXP275 streaks from the gate, 
shatters records, the stopwatch” 

(iovemment Computer News, 

February 6, 1995 

“Alpha cleans Pentium’s clock” 

Windows Sources, February 1995 

“As good as it gets if you need 
speed” 

PC World, February 1995 

“Action AXP275 runs NT 
at full throttle” 

PC WEEK, November 7, 1994 

The AXP275 offers the 
fastest Win32 performance 
we’ve seen...” 

Windows Sources, February 1995 

“Every component of this 
computer is representative of 
the best technology available.” 

PC World, February 1995 

The World’s First Personal 
Supercomputer (PSC) 


Nothing compares to the computing power 
of the ACTion AXP275 RISC PC r-tbe first 
Personal Supercomputer. The PCI-based 
ACTion System from BTG uses Digital 
Semiconductor's Alpha 21064A 64-bit 
microprocessor, with a cycle time of 275 
MHz—tbe fastest processor arailaMe today! 

Capable of peak execution rates of 555 
MIPS, its performance is equivalent to a 
supercomputer. Imagine what you can do 
with this much computing power! 

With Microsoft® Windows NT™ installed, 
the A(Tion Alpha AXP275 provides the 


same familiar user interface as the MS 
Windows operating system, and runs MS 
DOS and all 16-bit and 32-bit Windows 
applications. 

Powered by Digital and Microsoft 
(iraphics by Nokia and Number Nine 
Storage by Hewlett-Packard and Toshiba 
Networking by Cogent. 

To learn more about the ACTion AXP275 
or any other of our ACTion System 
computers, including Pentium, call: 

(800) 449-4228 
FAX (703) 876-1920 


digit a, I 



Number Nine 


Microsoft 


SOLUTION PROVIPER 


IMCDKIA^ 

Ciwsn iiM.hiini I 


![.]! COGENT TOSHIBA 




HEWLETT* 

PACKARD 




(j formriy 


I NCORPORAT l I) 


m a I>oKaJ I <|mpnwn C<*pcfaAon tiusms lh* kAmmg am fc«lnnw1>» ol (MgrtM I cMpmonl CorpcuiAon A**u AM*. A** and to tMgMm logo hhctwcA m a >eon*»«1 
m andVAnkiw, NT »«> ttMfemaita oI \tw Micrwon ( jftnn A t oUNif mow «• l»» prapwly o t Warn nacoctno owrot 


Circle 114 on Inquiry Card. 
















































Core Technologies 


Designing Alpha-Based Systems 



Digital’s trio of processors 
offers different design 
possibilities 

BRUCE FAUST 

I n a world where speed is 
king, not all RISC PCs 
are created equal. Currently, 
there is a marketing battle 
over which of the industry 
titans* RISC PCs are the 
fastest. However, there’s 
one unmistakable truth con¬ 
cerning RISC PCs: If you 
have ever used one and run 
a “native” Windows NT 
application (an application compiled for the RISC 
processor, not something running in an x86 emulator), 
you II never want to go back to an x86-based system. 

Consider, lor example. Digital Equipment's Alpha AXI> 
family of microprocessors. Digital’s Semiconductor Oner 
ation (Hudson. MA) has developed CPUs for many years, 
and the Alpha comes from the micro V AX family of CPUs. 

r e o V .^* hC Alpha is ra,her unit l u e when compared to 
other RISC processors. It was designed from the beginning 
as 64-bit processor, which differs from other 64-bit RISC 

thal havc evo,ved from 32-bit implementations. 
It has 64-bit address and data lines, pipelined both in and out 
of the processor. Furthermore, not only is the Alpha super- 

' SUperscalaras we " ^ a superscalar design, 
he CPU is issuing more than one instruction per clock lick 
Digital s newest Alpha design, the 21164. issues four 
instructions per clock tick. This super-superscalar approach, 
coupled with a 300- MHz clock speed, yields a mind-bend- 
ing 1.2 billion instructions per second. 

There are essentially three types of Alpha CPUs. The 
table on page 24() shows a comparison of the Alpha fam¬ 
ily of processors. These arc the 21066. 21064 (with two 
varieties), and 21164. As the table shows, the taxonomy of 
each processor is quite similar. However, there arc varia¬ 
tions in the internal cache sizes, clock speeds, and external 
glue logic required. With that in mind, let’s start with the 
lirst member of the Alpha family. 

The 21066 (PCfl, PC Alpha) 

The 21066 s strength lies in its ready case of integration 
into a IC system, hence the moniker, PC Alpha. That’s 
because the 21066 provides all on-board cache. DRAM 
, \E ! (Pen P hcra l Component Interconnect) logic sig¬ 
nals. 1 he PCI bus interface is 32 bits wide, which offers 


transfer rates of up to 132 MBps. Put 
another way, the designer doesn’t have to 
design the external glue logic for the cache, 
main memory, or a PCI interface. A com¬ 
puter architect can lay out the motherboard 
and then attach the multiplexed address 
and data lines for the write back cache and 
main memory. Digital added an on-board 
PLL (phase-locked loop) that further sim¬ 
plifies the implementation of the 
PCI interface. You supply the 
21006 with an external 33-MHz 
3 dock signal, and the PLL multi- 
I plies it internally to give the pro¬ 
cessor a clock speed to either 166 
MHz or 233 MHz. Meanwhile, 
the external hardware, such as 
the PC I bus, cache, and memory 
continue to operate at 33 MHz. 
simplifying design and compo¬ 
nent costs. 

. , , In some tests, the 21066 can out- 

perform the faster 21064 family of CPUs in PCI I/O, sim¬ 
ply because the former processor’s PCI interface is effi¬ 
cient. I he cache and DRAM bus arc 64 bits wide, giving 
the processor bandwidth up to 264 MBps. However, 
because the cache and DRAM interface are time-multi- 
plexed, the 21066 takes a performance hit relative to the 
21064 and 21164 processors on memory accesses. 

While the 21066's integer performance is bested by 
!"£' s Pcn,ium W SPECin92 at 233 MHz versus 112 
S p ECint92 lor a 100-MHz Pentium), the Alpha’s floating- 
point performance is quite impressive (110 SPECfp9"> 
versus the Pentium’s 82 SPECfp92). Floating-point com¬ 
pulations are extremely important for such applications as 
rendering, animation. CAD, and other scientific applica- 
'7 n k s strengths of the 21066 arc evident in low-cost 
04-bit RISC applications. If you want g<x>d floating-point 
performance as well as gcxxl I/O performance in a low-cost 
workstation, the 21066-based workstation is for you Users 
ol 21066-based systems enjoy about 25 percent better 
lloating-point performance than Pentium 100 users. Base 
prices lor 21066-based machines are under $4(XX). 

The 21064 

I he 21064 was the first Alpha processor to arrive on the 
market originally running at 150 MHz. Now the chip 
ticks along at 275 MHz. However, the 21064 requires 

p™ 8 '? C ,ogic lo in,erface ,hc cache, DRAM, and 
j • 1 he 21064 uses separate (nonmultiplexed) address 
and data lines; therefore, memory accesses arc more effi¬ 
cient than in the 21066. This bus arrangement also allows 
such enhancements as doubling the data paths from 64 
bn to 1-8 bits, which offers a more effective methcxl for 
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ALPHA FAMILY FEATURES 

Each processors features targets specific price/performance markets. 



21066 

21066A 

21064 

21064A 

21164 

Total on-chip cache size 

16 KB 

32 KB 

16 KB 

32 KB 

112 KB 

On-chip secondary cache size 

n/a 

n/a 

n/a 

n/a 

96 KB 

(unified data 
and instruction) 

Die technology (micron size) 

.68 

.50 

.75 

.50 

.50 to .40 

Clock speed (MHz) 

166 

233 

150, 166, 200 

233, 275 

266, 300, 300+ 

Transistor count (millions) 

2.2 

2.4 

1.6 

1.8 

9.6 

External data bus 

64 bit 

64 bit 

128 bit 

128 bit 

256 bit 

External cache (level 2) 

256 KB to 

1 MB 

256 KB to 

1 MB 

128 KB to 

16 MB 

128 KB to 

16 MB 

n/a 

Extornal cache (level 3) 

n/a 

n/a 

n/a 

n/a 

2 MB to 64 MB 

Build in DRAM interlace 

• 

• 

O 

O 

O 

Build in cache RAM interlace 

• 

• 

O 

O 

O 

Build in PCI interface (32 bit) 

• 

• 

o 

O 

O 

External chip set required? 

O 

O 

• 

• 

• 

External chip set PCI interface 

32 bit 

32 bit 

32 bit 

32 bit 

64 bit 

Pin grid array count 

287 pin 

287 pin 

431 pin 

431 pin 

499 pin 

Power dissipation 

22.5 W 

27 W 

27 W 

32 W 

43.5 W 


• yos; O * no; n/a = not applicable 


minimizing wait states and 
maximizing cache effi¬ 
ciency. I lowever, design¬ 
ing the cache technology 
to minimize the wait states 
from the CPU to cache 
memory is somewhat dif¬ 
ficult, because a 21064 
running at 275 MHz has a 
4-ns (nanosecond) access 
cycle time. As result, even 
using the currently avail¬ 
able 15-ns, I-Mb static 
RAMs yields four wait 
states per memory access 
at best. 

Using such cache tech¬ 
niques as two-set associa¬ 
tivity and synchronous sta¬ 
tic RAMs greatly improves 
cache performance. For se¬ 
quential data applications, 
it is sometimes better to 
operate a smaller yet faster 
cache, such as one 512-KB 
cache using l()-ns parts. In 
applications where the data might he accessed randomly, having 
a larger yet slower cache offered better performance. 

Newer 21064-based designs that offer cache SIMM modules are 
on the way. These cache SIMM modules are densely populated 
and can use fast 10-ns, 256-KB or I-MB parts. 'These modules can 
be expanded from 2 MB up to 8 MB, allowing the 21064-based 
system to gain the best of both worlds: fast 10-ns access time 
for sequential applications and a deep cache for random-access 
applications. However, this makes the 21064 design more com¬ 
plex than developing a 21066-based machine. 

Although the 21064 might be more of a design challenge for 
engineers, users who like the more-power approach to computing 
love this class of machine. Running native Window NT appli¬ 
cations, a 275-MHz 21064 machine is about twice the speed of the 
Pentium 100 system, and floating-point performance is roughly 
four times faster than that of the Pentium. Emulated 16-bit x86 
applications on the Alpha run at about the speed of a 50-MHz 
486DX2. So, if you run many 16-bit applications, you might 
want a Pentium system instead. 

The 21164 

The 21164 is the newest in a scries of Alpha CPUs from Digi¬ 
tal. And this one really screams, especially when it can operate 
at 300 MHz. At this speed, it posts 330 SPECint92 and 500 
SPECfp92. The key to this blazing performance is that the pro¬ 
cessor has a level 2 cache on-chip and issues four instructions 
per clock cycle. Because the level 2 cache is latched to the 
speed of the microprocessor, it offers zero wait states. The only 
exception, of course, is if the next set of data is not cached in 
either the level I or level 2 cache and must be fetched from an 
off-chip cache or from main memory. With cycle times now 
less than 4 ns, and using cache module SIMMs with 10-ns 
speeds, the 21 164 will probably have at least four wait states. 
However, silicon that glues this chip to a third level cache, 
DRAM, and PCI interface is not yet available. Such chip sets are 
expected to be released later this summer. Also, the planned 


PCI interface is expected to be expanded to 64 bits, adding to the 
complexity of the ASIC design of the glue interface. Early ver¬ 
sions of systems based on this chip will be expensive. Such 
systems will have eomplex designs and will require costly high- I 
speed parts to keep the 21164 running at full speed. Also, the 
21164 alone has a price tag of $3(MX)—higher than the price I 
of some PC systems. 

Market Outlook 

Despite the Alpha’s lead in the clock and performance race. Dig- I 
ital clearly has a number of obstacles it must overcome to make j 
the processor pervasive. First and foremost, more software ven- I 
dors need to embrace the Alpha. Currently, a number of vendors 
have ported applications to the processor. To date, over 1500 
vendors with applications such as Word and Excel have already 
been ported. However, it’s the ports of such software as Micro¬ 
station, Pro Engineer, and NewTek’s Lightwave 3D that has 
fueled a boom in the Alpha-based workstation market. These 
applications are heavily floating-point intensive, and the native 
versions of these applications run circles around Pentium and 
even other competing RISC architectures. 

Another obstacle is support silicon. Glue logic chip sets arc cru¬ 
cial for system designers to develop hardware capable of har¬ 
nessing the Alpha technology. Without this, I doubt many 
designers would be interested in developing programmable array I 
logic-based motherboards. However, DeskStation (Lenexa, KS) 
has recently developed a chip set for the 21064 and one for the | 
21164. These should be available early this summer. Other ven¬ 
dors should follow suit. 

Finally, pricing for the Alpha chip technology must entice I 
users to make the switch from Intel or its clones over to Alpha. I 
Time will tell if Digital has made the right gamble. ■ 


Bruce Faust holds a graduate degree and is founder of Carrera 
Computers and NekoTech. Both NekoTech and Carrera manufacture 
RISC PCs based on Alpha technology. 
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Windows 95 Graph ics Architecture 


Now device-driver interfaces in 
Windows 95 Ho Ip vendors of 
graphics boards showcase tHoir 
hardware-acceleration features 

STANFORD DIEHL. 

rmcd with figures forecasting huge growth in the 

entertainment market and showing skyrocketing 
sales of multimedia-capable systems to the home, Mi¬ 
crosoft is touting Windows 95 as a multimedia OS from 
the ground up. With multimedia in mind, Microsoft has re¬ 
vamped the graphics architecture of Windows. 

Most of the improved graphics architecture of Win¬ 
dows 95 has already shipped incrementally as APIs for 
Windows 3.1. These components will be integrated under 
Windows 95 and will sit on top of a new set of DDIs (de¬ 
vice-driver interfaces). They are the IX’I (Display Control 
Interlace) DIM, 3-D DDI, and GDI (Graphical Device In¬ 
terface) DDI (see the figure “Windows DDI Archi- 
tecture”). 

I hey will make it easier for vendors to write drivers 
that take advantage of specific hardware-acceleration fea- 
tures. The DDIs will act somewhat like DLLs for driver 
writers. Developers can call specific components of the 
DDI that their hardware can take advantage of and throw 
out the parts they don’t need. The grand vision is a uni¬ 
versal driver architecture for Win- _ 

dows 95 and, eventually, for Win 
dows NT as well. 

The DDI Model 

DCI, which was developed by Mi¬ 
crosoft and Intel, grants video 
codecs direct access to hardware 
video accelerators. A video codec 
can determine if the graphics 
hardware supports special video 
functions (e.g., scaling and 
RGB-to-YUV conversion). 

If so, the codec can send 
unsealed YUV (the color 
format used by motion 
video) data directly to the 
video accelerator, freeing 
the CPU of scaling and 
conversion tasks. The device 
driver exposes a surface o 
video memory. The applicati 
can then write directly into 



video surface, either on-screen or off-screen. But DO is 
currently only a specification; it’s up to the graphics-card 
vendor to implement specific hardware features in a cus¬ 
tom IX’I driver. The DCI DDI will let vendors imple¬ 
ment IX I functionality with little custom code. 

IX’I has been a boon for motion video on the Win¬ 
dows platform. It has driven Microsoft to follow the same 
model for enabling hardware acceleration of other graph¬ 
ics functions. Microsoft announced a set of four APIs that 
will encapsulate what is now the DCI DDI (sec the text 
box “DCI: The Next Generation”), extending the model 
beyond digital video and standardizing interfaces for 
sound, multiuser games, and digital joysticks. 

3-D Windows 

Windows 95 won’t ship with an integrated 3-D engine. Mi¬ 
crosoft says it doesn’t want to impose an engine on de¬ 
velopers who are already tied to existing 3-D APIs. Thus, 
3-D engines from Render Morphies (since bought by Mi¬ 
crosoft), Criterion, and other vendors will sit atop the 3-D 
DDI. As DCI does with video accelerators, the 3-D DDI 
will take advantage of 3-D hardware when it’s available. 

It will allow the hardware to handle supported functions 
and “fill in” the gaps by emulating other 3-D functions in 
software. A game might display flat-shaded polygons if 
played on unaccelerated hardware, but on 3-D hardware, 
you would get smooth texture mapping while maintaining 
performance. 

The onus is on device-driver developers to enable hard¬ 
ware 3-D acceleration. When 3-D DDI ships (“post-Win¬ 
dows 95 launch,” according to Microsoft), a driver devel¬ 
oper will enable the set of 3-D 
functions offered through the DDI 
that his or her card can handle. 
Developers won’t have to worry 
about which 3-D engine is being 
used. The application sends the 
3-D function to the DDI, and it 
handles the rest, sending sup¬ 
ported functions to the hardware 
and passing unsupported func¬ 
tions hack to the CPU. There¬ 
fore, 3-D applications will 
no longer have to support 
different 3-D chips. 

continued 

Windows 95 will provide a 
series of graphics APIs—for 
video, games, and 3-D rerv 
dering—using a new set of 
DDIs (device driver interfaces) 
that enables vendors of graphics 
W boards to showcase their hardware 
’ acceleration capabilities. 
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Games, Games, Games 

For games development (a huge focus of 
Windows 95), WinCi functionality will be 
integrated into the DIBEngine. Developers 
who create their own graphic worlds can 
bypass the GDI by blasting DIBs (device¬ 
independent bit maps) directly to the 
screen. I his will allow games to run as 
fast (or faster) under Windows as under 
DOS. Games developed previously with 
the WinG API will run as is under Win¬ 
dows 95. 

DOS sessions should be much more ro¬ 
bust under Windows 95. Each session can 
carry its own configuration environment, 
featuring unloadable device drivers. Dy¬ 
namic drivers that uninstall after use will 
also free up more conventional memory 
under DOS. And in the single-application 
mode, you can dedicate all resources to a 
single DOS session. You cannot multitask 
in the single-application mode, but you 
can ensure an optimal configuration for a 
resource-hungry game. 

WinToon will also be integrated into the 
DIBEngine. Full-screen animations will be 
easier to deploy on the Windows platform, 
and features such as chroma-keying will let 
developers lay animations across various 
backgrounds, including video. 

I his is where an integrated engine im¬ 
proves performance. In Windows 3.1, DCI 
works through Video for Windows. Under 
Windows 95, however, developers can tap 
into DCI when it makes sense. Animators 


DCI: The Next 
Generation 


In Windows 95, DCI (Display Control Interface) 
will be enriched with four new APIs. They will 
provide direct interfaces for fast video, sound, 
multiuser games, and digital joysticks. 


DirectDraw 



Essentially, the new version of DCI. 
DirectDraw will let applications 
access hardware video and display 
surfaces directly. 


DirectSound 



DirectConnect 


Digital Joystick 


can use the best performance scheme available: GDI, DCI, WinG, 
or a 3-D engine. All these components are now interlinked and talk 
to each other (see the figure). For instance, the DIBEngine could 
call a DCI video-memory surface (if a motion-video accelerator chip 
is present) and render a 3-D object on the video surface using spe¬ 
cialized 3-D hardware. All these separate pieces come together in 
Windows 95. 


Better Video 

A new Windows technology called Surround Video can create a full 
360-degree graphics environment. You first create background 
images with existing production techniques (e.g., 360-degree pho¬ 
tography). Surround Video blends the image together to form an 
endless loop, correcting image distortion through remapping al¬ 
gorithms. Blue-screen keying superimposes overlay images or mo¬ 
tion video on top of the background. The view from within the in¬ 
terface extends right or left in a full circle. Surround Video also 
incorporates authoring tools and scripts for designating a sequence 
of scenes, including other panoramas. Hot spots link to DIBs, AVI 
(Audio Video Interleave) movies, audio files, or other launchable 
components. 

A new file type, called a striped DIB, stores scan lines as verti¬ 
cal strips (4 pixels wide). When you scroll to a new scene (a different 
view of the panorama), the engine loads enough vertical strips to 
f ill the viewable area. In this way, the entire file is never read into 
memory (only the initial 640- by 480-pixcl image is; a full 360- 
degree image is typically 4000 by 480 pixels). To improve display 


' performance, two sets of stripes—those 
making up the view directly to the right and 
the left of the current view—arc loaded into 
memory. When you pan left or right, the cor¬ 
responding stripes are blasted to the screen. 
(For more information on Surround Video 
and Apple’s QuickTime VR, see “See You 
Around,” May BYTE.) 

In addition to 32-bit versions of Cinepak 
and Indeo, Microsoft is banking on MPEG 
support to enhance video playback under 
Windows 95. Windows won’t include an 
MPEG codec in the box, but the MCI (me¬ 
dia control interface) command set will in¬ 
corporate MPEG control. You can load in¬ 
stallable MPEG codecs from other vendors 
(e.g., Mediamatics or Xing Technologies) 
through MCI and manipulate the video just 
as you would an AVI file. Of course, DCI 
will directly access hardware MPEG de¬ 
coders, when available, or otherwise launch 
MPEG decompression in software. 

MPEG lets developers “scale-up” video 
playback. Under Video for Windows, video 
frames are simply dropped to keep audio 
and video in sync. To avoid dropped frames, 
developers often choose a frame rate ac¬ 
cording to the “lowest common denomina¬ 
tor” hardware of the targeted audience. The 
problem? A video title captured at, say, 12 
frames per second plays the same on a 486/33 
computer as it does on your high-perfor¬ 
mance PCI-based (Peripheral Component 
Interconnect) Pentium machine. 

MPEG, on the other hand, can dynami¬ 
cally adjust playback to meet the performance capabilities of 
your hardware. MPEG inserts key frames at configurable inter¬ 
vals. Intermediate frames kx)k ahead and back to these key frames 
(i.e., bidirectional interframe compression), pointing to blocks 
of similar data to reference during compression and decompres¬ 
sion. MPEG can adjust the media stream dynamically, perhaps 
running only key frames on a slower machine or sampling audio 
at only 11 kHz. On a hardware-assisted system, the same MPEG 
stream could run at a full 30 fps with 44-kHz audio. 


The direct interface to sound cards. A 
consistent API for mixing and devel¬ 
oping digital (WAV) sounds. Windows 
95 will also support general MIDI. 


A set of interfaces for developing 
multiuser games. 


Device-level interface for digital 
joysticks. Developers can write to one 
digital joystick standard to support 
multiple joystick vendors. 


Microsoft Corp. 

Redmond, WA 
I (800)426-9400 
(206)882 8080 
fax: (206) 6366100 


Multimedia 95 

Clearly, Microsoft has done a lot of 
work to make Windows 95 a true 
multimedia OS. The success of this 
initiative will depend on the stability 
and robustness of the platform as well as on third-party vendors 
adhering to the Microsoft call to arms: quality 32-bit applica¬ 
tions, ease-of-use features, and light footprints. 

Consumers of multimedia may have a distorted view of what 
Windows 95 can deliver. It hxxks like a solid multimedia OS, 
but it is not designed to run optimally on low-end systems. For true 
multimedia applications, you’ll need some fairly beefy hardware 
to take advantage of the architecture’s scalable design. If you 
want to play, ante up a PCI Pentium. ■ 


Stanford Diehl is director of HYl'K reviews. You can reach him on the I 
Internet or BIX at sdiehl@bix.com. 
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Adding Apple Events to Your 
Mac Application: Part 2 


Ttiis final installment illustrates How 
to write the event Handlers and the 
dispatcH table 


TOM THOMRSON 

ast month’s column. Part I of this series, described 
"how Apple Events function as a high-level means of 
IA( (Interapplication Communication). This month’s in¬ 
stallment will finish up the series, completing the task of 
adding Apple Event capabilities to your Mac application. 

I art I left off at step two of the process, in which you 
build the application’s dispatch table. The listing “Build¬ 
ing the Dispatch Table” 
shows the data structure and 


for loop used to accomplish 
this. The loop calls another 
Apple Event Manager func¬ 
tion, AEInstal1EventHan- 
dler, with the elements of 
an event’s class number, its 
ID number, and a pointer to 
the handler function. 

It’s crucial to use NewAE - 
EventHandlerProc() on 
the pointers you supply. This 
sets up universal procedure 
pointers to these functions. 
This way, the Power Mac’s 
OS can safely context-switch 
to the handler code’s in¬ 
struction set (which could he 
either PowerPC or 680x0). 
This takes care of step two. 

Step three is to write the 
handlers themselves. The 
code to these is shown in the 
listing “The Four Event Han¬ 
dlers.” Notice that we punt 
on handling an Open Appli¬ 
cation and Print Document 
event: That’s because appli¬ 
cation designs vary so wide¬ 
ly that there’s no gtxxl gener¬ 
ic code example possible. 
However, these code stubs 


show what your application must do to respond to re¬ 
quired Apple Events in a given situation. For our Open 
Application event, we merely do nothing and return a “no 
error code (noErr), indicating that things arc OK. 

II your application doesn't happen to support printing, 
you return a code of errAEEventNotHandled to inform 
the calling application that no service is possible for that 
request. For a Quit Application event, all you have to do 
is knock down the llag that keeps the main event loop 
active. Upon leaving the main event loop, your application 
performs any housekeeping chores and exits. 

The Open Document handler code shows how your 
application receives filenames through a high-level event. 
It uses a boatload of Apple Event Manager calls to pick 
apart the event for the information you need. 

First, you call AEGetParamDesct) to extract thepara- 


into AE event dispatch table 


Building the Dispatch Table 

AEEventClass theClass: 

AEEventIO theFvent; 

( AEEventHandlerProcPtr theProc: 

typedef struct AEinstalls AEinstalls; 

OSErr err; 
short i; 

static AEinstalls HandlersToInstal I [J - // The four required Apple Events 

kAFnnfnn PP '' ca . 1 * or V Core_AE_Open_Handler). 
t£rn P ??? 0C y? ent f • Cor e_AE_0pen0oc_Hand I er I 
kAEOuitAnplication. Core_AE_Quit Handlerl 
locuments. Core_AE_Print_HandlerI 


IkCoreEventClass, 
IkCoreEventClass, 
(kCoreEventClass. 
IkCoreEventClass, 


kAEOuitA 
kAEPrint 


ication dispa 

1 ersTo I ns ta 11 f i ]. theC’l as~s , 


for (1-0: i < LAST_HANDLER; i++) 
k j/jsta 11 each handler in app 

err - AEInstallEventHandlertHandlers 

Hand 1 ersTo Inst a 11 [ i ]. theEvent - 

NewAEEvenUlandlerProctHandlersToInsta I 1 [i ]. theProc). 0. FALSE): 

1 | } 11 If ther * was a problem, bail out 

return~FALSE? SSa ^ e (PR0BLEM Wl ™-AE_HANDLER); 

I // end if 
end for 


1 // 

return 
// end 


TRUE; 

Init_AE_Events() 
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The Four Event Handlers 

// High level open application event. 

pascal OSErr Core_AE Open_Handler(AppleEvent *messagein, AppleEvent *reply, long refin) 
{ 

return noErr; 

I // end Core_AE_Open_Handler() 


pasca 
{ 

short 

AEDesc 

OSErr 

AEKeyword 

DescType 

Size 

long 

FSSpec 


level open document event 

OSErr Core_AE_OpenDoc_Handler(AppleEvent *messagein, AppleEvent 


*reply. long refin) 


1 ; 

f i leDesc; 
highLevelErr; 
ignoredKeyWord; 
Ignorediype: 
ignoredSize: 
numberOFiles; 
inFSS: 


if (! (highLevel Err - AEGetParaml)esc(messagein. keyDi rectObject. typeAEList, &fileDesc))) 

I 

if ((highLevelErr - AECountItems(&fileDesc, AnumberOFi1es)) — noErr) // Count files 
I 

for (1 - 1; <(i <- numberOFi1es) && (IhighLevelErr)); ++i) 

I 

if (!(highLevelErr - AEGetNthPtr(&fileDesc. i. typeFSS, &ignoredKeyWord. &ignoredType, 
(char *)&inFSS. sizeof(inFSS). &ignoredSize))) // Get each name 
I 

Do_Your_Stuff(&inFSS); 

I // end if !highlevelErr 
I // end for 
} // end if — noErr 

highLevelErr - AEDisposeDesc(&fileOesc); // Dispose of the copy made by AEGetParamDesc() 

I // end if !highLevelErr 


return highLevelErr; 

I // end Core_AE_OpenDoc_Handler() 

// High level print event 

pascal OSErr Core AE_Print Handler(AppleEvent *messagein. AppleEvent *reply. long refin) 
I 

return errAEEventNotHandled; // No printing done here 

} // end Core_AE_Print_Handler() 


// High level quit event 

pascal OSErr Core AE_Quit_Handler(AppleEvent *messagein, AppleEvent *reply, long refin) 
I 

guserDone - TRUE; // Tell main event loop we want to stop 

return noErr; 

} // Core_AE_Quit_Handler() 


meters from the event’s data structure. This function coerces the 
parameters into an array known as a descriptor list and drops it 
into the buffer pointed to by f i 1 eDesc. 

Next. AECount I terns () determines the number of objects in the 
list, which is the number of files to open. The value returned by 
this function sets up the for loop used to collect the filenames. 

Finally, AEGet.NthPtr( ) gets the filenames from the descrip¬ 
tor list. The filenames are coerced into file-system specification 
records (typeFSS), a format used by most System 7 File Manager 
functions. When the filenames are in a form that’s usable by the 
Mac OS, your application can perform the requested processing 
on their contents. Note that this same code can be used to get 
the filenames for a Print Documents Apple Bvent. 

Finally, you need to let the Mac OS know that your application 
can process Apple Events. To do this, 
you must set the i sHighLevel Event 
Aware bit in the application’s SIZE 
resource. If you fail to set this bit, the 
Mac OS never sends high-level events 
to your application. Most development 


environments provide a menu that lets you easily set this bit. 

These snippets of code should help give you a jump-start on 
adding Apple Event capabilities to your Mac application. To ob¬ 
tain the Apple Event Registry: Standard Suites document men¬ 
tioned in Part I, which lists the structure and content of certain 
types of Apple Events, contact the APDA (Apple Programmer’s 
and Developer’s Association) at (716) 871-6555 or by fax at 
(716) 871 -6511. Ask for part number RO130LLA. It costs $85. 

Another excellent source of information, where all those dense 
technical IAC concepts are translated into something a typical 
programmer can comprehend, is Dave Mark’s Ultimate Mac 
Programming Secrets (IDG Books, 1994). It also has a lot of 
code samples on CD-ROM, the best training material of all. ■ 


Tom Thompson is a BY'/'E senior technical editor at large with a 
B.S.E.E. degree from the University of Memphis. He is an Associate 
Apple Developer and author of Power Macintosh Programming 
Starter Kit (Hayden Hooks, 1994). You can contact him on AppleLink 
as "T.THOMPSON ” or on the Internet or BIX at tom_thompson@ 
hix.com. 


Apple Computer, Inc. 

Cupertino. CA 
(800) 77^2333 
(408) 9961010 
fax: (408) 996^0275 
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Simplifying Remote Management 


Standards-based remote 
monitoring takes hold 


SALVATORE SALAMONE 

T wo trends—decentralization of organizations and 
the growing use ol LANs—have ereated a ehal- 
lenge for network administrators. They find them¬ 
selves responsible for keeping LANs in many remote lo- 
cations up and running. 

A big part of the problem is that many smaller sites 
cannot afford to have full-time technical staffers to handle 
problems. Even simple problems can be a pain. After all. 
you can t expect a person who has little experience with 
computers to attach a protocol analyzer, such as the full- 
function Network General Notebook Sniffer Analyzer, 
to the network and diagnose the problem on their own. 
(And that's not to disparage protocol-analyzer manufac¬ 
turers, who have been making their products easier for 
networking professionals to use.) 

Recognizing that managers need to somehow see what’s 
going on at distant locations, the IETF (Internet Engi- 
ncciing I ask Force) has developed specifications for an 
KMon (remote monitoring) system that keeps tabs on the 
state of distant networks. RMon 
is an extension of the lETF’s 


traffic patterns and diagnose problems at remote sites. 

Because ol these helpful features, RMon is taking off. 
Virtually all router and intelligent-hub vendors are offer¬ 
ing RMon capabilities in their products or say they soon 
will. ()ther companies, such as Arnion Networking, offer 
stand-alone RMon probes that connect directly to Ether¬ 
net or I oken Ring LANs. Armon’s product is called On- 
Site. And many protocol-analyzer vendors, such as Net¬ 
work General, are offering RMon probes. 

While RMon has great potential to help network ad¬ 
ministrators better manage remote-site LANs, there is 
some confusion about what role an RMon probe plays in 
ti.ulilional network analysis and troubleshooting. The ma¬ 
jor point of confusion is a bclief'lhat RMon probes will ob¬ 
viate the need for traditional protocol analyzers. 

Dial s simply not the case. In (act, most networks would 
*1° wc ** 10 employ both RMon technology and protocol an¬ 
alyzers. The two perform complementary, not compet¬ 
ing. functions. An analogy might help explain the differ¬ 
ence between an RMon probe and a protocol analyzer. 
In general, it s the difference between knowing thal the ed¬ 
itor ol BY IE got 50 letters and knowing what opinions 
were expressed by readers in those letters. Analogously, 
when deployed throughout a network. RMon can give a 
network manager good statistical and trend information 
about the number of packets passing over the network. 

continued 



SNMP, which is commonly 
used to manage large net¬ 
works. The idea behind 
RMon is to distribute, 
throughout a network, 
probes that collection in¬ 
formation about the traffic 
on that network. 

The difference between 
SNMP and RMon is that 
SNMP monitors and man¬ 
ages network devices like 
hubs and bridges, while 
RMon monitors LAN traffic. 

With RMon, some of the man¬ 
agement intelligence is moved 
out onto the network, where 
RMon probes alert a centralized console 
whenever a threshold, such as number of 
packets, is exceeded. 

In a typical use ol RMon technology, one 
Probe would he located on each LAN seg¬ 
ment. The probe would monitor data trans¬ 
mission on that segment and organize the in¬ 
formation it collects into a format that makes 
it easy lor a manager at a central site to analyze 


Typical RMon Scenario 
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RMon probes distributed throughout a network collect traffic information that is called 
up on a central management station. Protocol analyzers are then attached to a LAN 
segment when more detailed packet analysis is needed 
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Networks 


A protocol analyzer is able to take a captured packet and decode 
all seven of its protocol layers. 

Naturally, there's some overlap in the functions of an RMon 
probe and a protocol analyzer. For example, many protocol ana¬ 
lyzers can perform trend analysis on the data they collect. 

The way the two technologies can work to complement one an¬ 
other is to use RMon to baseline networks, study usage trends, and 
identity potential problems before they cause trouble for users. 
This will help reduce the number of trips to remote sites that 
technicians must make to solve problems (see the figure). 

And when a problem requires higher-level diagnostics to be per¬ 
formed, use a protocol analyzer. For example, a person could 
go to a troubled site with a laptop running Comtest’s protocol an¬ 
alyzer, NM Flite. This Hthemet network analysis and testing tcx)l 
includes an alarm and event log, as well as an expert system that 
helps diagnose common network problems. (NM Flite was the 
winner of BYTE’s Best of CeBIT award in the connectivity soft¬ 
ware category.) 

It's in the Details 

The type of information an RMon probe might collect is how 
many packets and what size packets are transmitted on the LAN 
segment. It will also look at the number of packets broadcast 
and collisions. This information could be used to spot a defective 
adapter card, which is bombarding the LAN with bad packets 
causing poor performance. 

RMon probes can also collect a trace of the traffic on the LAN 
segment over a period of time and pass this trace to a central site 
for analysis. This feature of an RMon probe can be used to study 
traffic patterns and perform trend analysis of the bandwidth de¬ 
mands ol the users on that segment. One of the most important 
features of an RMon probe is that it can be used to send alerts and 
alarms to network management systems if a preset threshold of 
some network parameter has been exceeded (e.g., if collisions ex¬ 
ceed a level that is considered the norm for a particular LAN 
segment). 

The benefit of an RMon system is that it automatically collects 
information about the traffic on a LAN segment that is in a remote 
location. For a manager responsible for many LAN segments 
that are not all in the same location, that can be a great cost-sav¬ 
ing benefit. 

For example, without RMon, any problem 
called into a network troubleshooting center 
that cannot be solved over the phone re¬ 
quires a trip by a technician to the site. The 
cost implications of such an approach to 
network troubleshooting are high. First, 
there’s the technician's time. Even if it takes 
him or her only 15 minutes to solve the prob¬ 
lem, there’s the round-trip travel time to 
consider. And that's a best-case scenario. 

Whom should you send to the remote site 
when a network fails? It's hard to know 
whether a router or CSU/DSU (channel ser¬ 
vice unit/data service unit) has failed, or if 
there’s trouble with the leased line. 

Without being able to diagnose the prob¬ 
lem remotely, a company may first send the 
wrong person to the site. This wastes that 
person's time and leaves the problem to be 
resolved. Adding to the cost of problems at 
remote sites is the fact that even if the right 
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I Defining RMon Groups 

The IETF specifications for remote monitoring define the following nine 
feature groups. 

Group 

Purpose 

Statistics 

Collects and tracks information about collisions, 
data rate, and other network parameters. 

History 

Samples from gathered statistics to build a 
running history of network performance. 

Alarm 

Compares network parameters from Statistics 

Group to preset thresholds to help identify 
potential problems. 

Event 

Generates an alarm when a threshold is crossed. 

Host 

Keeps table of statistics for every MAC (media 
access control) address. 

HostTopN 

Prepares tables of hosts, sorted by the value of 
any statistical parameter gathered over a set 
period of time (e.g., the hub port through which 
the most number of packets have passed). 

Matrix 

Stores statistics. 

Filter 

Checks packets against manager-defined filters. 

Packet Capture 

Allows capture of only packets that meet filtering 
criteria. 
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person goes to the site and solves the problem instantly, the peo¬ 
ple working there are stymied until the technician arrives. If it 
takes a technician 2 hours to get to a site, the people there must 
sit idly by for a quarter of the business day. 

Using RMon can also help reduce the number of “emergency” 
trips to remote sites. By virtue of letting a manager preset per¬ 
formance threshold levels, he or she might be able to spot a prob¬ 
lem in the making. This would let a manager take corrective ac¬ 
tion belore the users on the network even notice that anything has 
happened. 

For example, information gathered by an RMon probe might let 
a manager see that traffic on a LAN segment is increasing at a 
steady pace and is getting close to the maximum percentage band¬ 
width utilization that is acceptable before performance noticeably 
drops. Noting this trend, a manager can seg¬ 
ment the LAN so that traffic on each new seg¬ 
ment is well below the level where performance 
suffers. 

In this way, the users never see any perfor¬ 
mance degradation. And a network manager 
does not receive a call in a few months (when 
traffic has greatly increased) from screaming 
users saying it's taking forever for their ap¬ 
plications to run. 

That’s just an example of how RMon will 
make it easier to automatically collect infor¬ 
mation about the state of remote networks. 
This will let managers become more proac¬ 
tive when it comes to keeping their remote 
sites out of trouble. And with networks be¬ 
coming increasingly decentralized, network 
managers will need all the help they can get. I 
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Salvatore Salat none is a BYTE news editor based 
in New York. You can reach him on the Internet 
or BIX at ssalamone@hix.com . 
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JERRY pournelle 


Privacy and Liberty 


here’s a galaxy called M-87 about 30 million light- 
years away in the general direction of Cygnus. Observers using 
the Hubble space telescope are now pretty sure that in that 
galaxy there is an object weighing something like a billion so¬ 
lar masses compressed into a blob about the size of the end of 
youi thumb. II you have an Internet connection, you can see 
M-87 and a bunch ot other stuff that comes from the repaired 
Hubble on your computer screen (send E-mail to Holland Ford 
.it Ford(p\STSC l.edu to find out where you can get more in- 
formation through the Internet). 

I've just been to the annual meeting of the AAAS (American 
Association for the Advancement of Science). There was a lot 
o! talk about nifty stuff you can find on the Internet, as well as things the In¬ 
ternet lets you do. “Shared minds” and “accidental collaborations” are a cou 
pie ol them. More on that in a moment. 



One of the most heated discussions at AAAS con¬ 
cerned Internet policy and privacy. The princi¬ 
pal exchanges were between Dr. Michael Nelson 
of the White I louse Office of Science and Teth¬ 
nology Policy and Marc Rotenberg of the Elcc- 
uonic Privacy Information Center. The White 
House policy is that law-enforcement officers 
must be able to listen in on telephone calls, read 
Mx messages, and record data transmissions. 
All this would he subject to search warrants, of 
course; but before they can get a warrant, they 
have to be able to get at the transmissions. 

Rotenberg noted that if this is the era of elec¬ 
tronic democracy, it’s odd that just after his 
group delivered a petition from 47.(XX) people 
against the Clipper chip, the White House en¬ 
dorsed Clipper. Nelson’s answer was. "We pay 
attention to everyone, not just users/* 

Clipper, for those of you who may have tuned 
m late, is a scheme in which a hardware-en- 
iiyption system would be built into computers. 
Thus, when you communicate through a com¬ 
puter E-mail, lax, data transmissions, essen¬ 
tially any communications—there would be au¬ 
tomatic encryption at your end and decryption at 
the other end. Anyone intercepting your mes- 
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sages would be unable to read them. 

Anyone but the government, that is. Clipper 
would have built into it a backdoor key that 
could be used by the government to decrypt any 
message intercepted. Ol course, the government 
could intercept and decode messages only after 
obtaining a warrant, and government agencies 
would keep the hackdtxir key secure, and every¬ 
one can be confident of that, and I am Marie of 
Romania. 

Clipper was supposedly killed last year, but 
there are periodic attempts to revive it or some¬ 
thing like it. There is also pending legislation 
to provide quite a bit of federal money—up to 
$500 million—to alter telephone-switching 
equipment to facilitate government access to 
telephone, lax, and Internet communications. 
As Rotenberg put it. they want half a billion 
bucks to make it easy to wiretap phones. 

About then. I began wondering what the ar¬ 
gument was about. It seems to me that the cat’s 
out of the bag no matter what they do. Anyone 
who wants can get PGP (Pretty Good Priva¬ 
cy) I hope this is the last acronym for the 
month, but it probably isn’t. 

PGP is a shareware public-key-cncryption 


Galaxies on the 
Internet, 
technological 
threats to privacy, 
CD-ROM art 
exhibitions—the 
esteemed Dr. 
Pournelle serves 
up another 
technological stew 
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system worked out by Phil Zimmerman. 
His system incorporates encryption algo¬ 
rithms developed by RSA Data Security, a 
Redwood City, California, company. Zim¬ 
merman and RSA were in a 
pretty hefty dispute at one 
time, but they have settled 
their differences. RSA sells 
BSAFE and TIPHM Devel¬ 
oper’s Toolkits, which can 
help programmers build sys¬ 
tems like PGP. 

Public-key systems have 
two keys: your private key, 
which you keep, and a public key, which 
you broadcast to all and sundry. Anyone 
out there can use your public key to en¬ 
crypt a message that can be decrypted only 
by your private key. So long as you keep 
that key secure, anyone can send you mes¬ 
sages that only you can read, just as you 
can use other people’s public keys to send 
them private messages. Moreover, if you 
use your private key to encrypt a message, 
anyone with the public key can decrypt 
it—and thereby be sure that you sent it. 
Applications that use the RSA public-key 
cryptosystem, like PGP, solve the dual 
problems of privacy and authentication. 


PGP isn’t easy to use, but Jim Bidzos, 
president of RSA, says, “Two million Lo¬ 
tus Notes users send 5 million RSA publie- 
kcy-encrypted messages every day, and 
most of them don’t even 
know they're using RSA 
technology. That’s how well 
it’s integrated.” The Netscape 
Navigator Internet browser is 
another tool in widespread 
use that incorporates RSA’s 
technology as its security en¬ 
gine, and, again, most users 
don’t know they're using it. 
The cat is truly out of the bag; but the gov¬ 
ernment won’t let go. 

Zimmerman very carefully did not put his 

PGP system on any BBSes. He did give 
copies to several friends. One of his friends 
carefully uploaded it onto local BBSes that 
were not connected to the Internet. Of 
course, someone then predictably uploaded 
it to the Internet, and now PGP is avail¬ 
able to anyone, anywhere. 

This means that no matter what back 
doors the government puts into the “offi¬ 
cial” or “authorized” encryption schemes, 
if you put your message through PGP first. 


the government isn't going to read it—at 
least not without considerable effort by 
the organization generally known as NSA. 
(That's assuming that Zimmerman hasn’t 
built a back door into PGP, but there are 
pretty good reasons for assuming that.) 

When I pointed this out. Nelson replied 
that most criminals are pretty stupid, and 
they won't go to the trouble of using PGP. 
However, if law-enforcement officers 
don’t have access to the bit stream, there’s 
no possibility of using message intercep¬ 
tions as a tool of law enforcement. There 
are bad guys out there, and the govern¬ 
ment has to keep up with them. 

Last night, I used the Internet to put that 
proposition to Jim Warren, who’s been 
around this business as long as I have. His 
reply was that while some crooks may be 
stupid, there are a lot of smart ones, and 
unless we get some standard encryption 
regularly in use, there’s going to be a lot 
more computer crime—highway robbery 
on the information superhighway. It’s hap¬ 
pening already. 

This business of the rights of privacy versus 
the right to have a government strong 
enough to protect us from criminals and 
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terrorists isn't easily settled. I expect most 
BYTE readers start with the same preju¬ 
dice I have against making it easy for the 
government to spy on me; hut I did want to 
Point out that the government's case isn’t 
trivial, and Nelson makes a pretty strong 
argument lor it. I II leave it there for the 
moment, because what I really want to talk 
about is Zimmerman. 

Although Zimmerman didn't put PGP 
on any BBS, it did get to the Internet, 
which means that people overseas could 
call in to the U.S. and download it; and 
many did. For good or ill, there are laws in 
the U.S. against exporting cryptographic 
programs and information. The Justice De¬ 
partment has threatened to charge Zim¬ 
merman with violation of those laws. If 
they manage to convict him, the penalty 
would be a mandatory 80-month prison 
sentence. I hat s nearly seven years, which 
is about the time actually served by mur¬ 
derers, at least in California. 

Zimmerman hasn't been charged; but 
for a couple ol years now, they have threat¬ 
ened to do it, and having an 80-month sen¬ 
tence hanging over your head is a pretty 
severe punishment all by itself. Because 
Zimmerman never actually exported the 
program, my guess is they'll never get a 
conviction, but that's just a guess— and 
it’s not six-plus years of my life that’s at 
stake. 

I asked Nelson why they don't just drop 
the silly charges. He said that the White 
House and the president can't get involved. 

It would be political interference with the 
Justice Department, and that would be im¬ 
proper. I find that fatuous; it basically says 
we have rule by a bureaucracy that has no 
responsibility to the elected officials and 
through them to the people. However, that 
appears to be the position of the White 
I louse. 

I would myself have thought that the 
( onstitution requires the government to 
bring you to a speedy and public trial, there 
to be confronted by the witnesses against 
you; that years of “investigation" is a form 
of punishment unknown to the law. After 
all, what’s to investigate?There aren't any 
facts in dispute here. 

Nelson was also concerned about prece¬ 
dents. 


My suggestion was that this has gone on 
long enough. If the president thinks he 
doesn t have the Constitutional authority to 
loll the Justice Department to either charge 
Zimmerman or let him alone. I won’t argue 
with him; because the President undoubt¬ 
edly has the authority to pardon him. It 
could be a narrow pardon, issued to Zim¬ 
merman alone for any alleged violations of 
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the Export Control laws. That would set 
no precedents. The Justice Department 
could charge anyone else with violating 
those laws; hut it would end the persecu¬ 
tion of Zimmerman, which has gone on 
long enough. 

If you agree, write the White House. It 
wouldn’t take the White House staff 5 min¬ 
utes to draft a two-sentence pardon, and 
the President could sign it in 20 seconds. 

Incidentally, I've long pointed out that 
there are dangers to the free exchange of 
information. As an example, what hap¬ 
pens when you can sequence anthrax at 
home from a floppy disk? And should we 
freely exchange the DNA sequence of the 
smallpox virus once that's available? 

Groupware is creating accidental collabora¬ 
tions in the sciences. Dr. James Ostell, chief 
of the Information Engineering Branch of 
the National Center for Biotechnology In¬ 
formation of the National Library of Med¬ 
icine (ostell@ncbi.nim.nih.gov) is charged 
with taking information generated through 
government grants and projects and get¬ 
ting it out the door. 

The result has been a lot of develop¬ 
ment tools they distribute for free. While 


most of these are keyed to biotechnology 
data, and particularly to searching DNA- 
sequencing databases, many of the orga¬ 
nizing principles used are perfectly gen¬ 
eral and can be adapted for use by anyone 
interested in kx>king through 
multiple databases. If you're 
designing that kind of soft¬ 
ware, you should be aware 
of what the NCBI is doing. 

A recent visitor to the 
NCBI was looking at inher¬ 
ited resistance to certain par¬ 
asites in animals and a par¬ 
ticular DNA gene sequence 
that seemed to enhance that resistance. Os¬ 
tell was showing her how to use his infor¬ 
mation-search system. They fed in the 
DNA sequence of interest. Up came hits in 
the expected animal literature, but then 
there were two more—in yeasts. Yeasts 
don't have the kinds of parasites animals 
do, and animal-parasite researchers gen¬ 
erally don't read journals about yeast re¬ 
search. A hx)k at the journal reporting the 
yeast work showed that the proteins had 
something to do with cell membranes. It's 
a lot easier to grow yeast than mice. 

Another hit showed the genetic loca¬ 


tion of the gene in yeasts and an experi¬ 
ment that suggested that the gene controls 
mechanisms that stop transport across cell 
boundaries. When his visitor left, she had 
found the equivalent of a year’s work she 
wouldn't have to do, as well 
as some strong ideas on what 
to do next. This whole drama 
took only about 15 minutes 
in an office with a computer 
screen. 

Genetic research can be 
highly competitive. This 
search software is in the pub¬ 
lic domain. Query: If you 
make a discovery through searches of pub¬ 
lic databases, is that a real discovery for 
purposes of patent law? I don't think any¬ 
one knows how to answer that question. 
Its twin is: How do you get research peo¬ 
ple to put their results into these databases? 
Suppose you make a discovery that seems 
worthless, but someone else, who has done 
no biochemical work at all, is able to cou¬ 
ple it with two other “worthless" results to 
make a commercial product? 

Of course, groupware can be used in 
fields far removed from biochemistry and 
genetic engineering. We haven't got even 
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a small stall on the legal problems these ae- 
ciilental collaborations are going to pose. 

I went from Atlanta to Washington before 
getting back home. I'm due to go back there 
shortly. They want me to testify to the 
House Science and Astronautics Commit¬ 
tee about the future of space flight and. in 
particular, low-cost access to space. I know 
from my mail that a lot of you are inter¬ 
ested in this, and I'll have more informa¬ 
tion when things settle in. 

I used the trip to give Gateway 2000’s 
Liberty notebook a thorough test. As I usu¬ 
ally do, I carried two machines. Liberty 
and Zenith's Z-Noteflex, because 1 must 
have a working system, and Zenith lap¬ 
tops are highly reliable. 

So, I find, is Liberty. It weighs only 4.2 
Pounds and is easy to use on an airplane. 

I he 7X-kcy keyboard is usable, although I 
would not have thought so from my first 
inspection. The keys are all jammed up 
close together near the hinge of the com¬ 
puter, leaving empty space down below 
where there would be a trackball, except 
there is no trackball. I II get to the pointing 
device in a bit. The Rcturm key looks too 
small, the Backspace key is in the wrong 
place, the Control key is down at the bot¬ 
tom and can’t be switched with the stupid 
Caps Lock, the Tab is little bitty—all fea¬ 
tures I hate in a keyboard. On the gripping 
hand. Liberty is a light machine, and I re¬ 
ally and truly wanted something I could 
carry around with me. 

The upshot was that I wrote several 
thousand words with Liberty on an air¬ 
plane seat tray and was able to meet a 
deadline. All that empty space at the bot¬ 
tom ol the keyboard is just great as a wrist 
rest. I hate writing on airplanes, but I had 
no choice, and using Liberty I was able to 
(xuind out the words. That, however, was 
llrst-draft work using Q&A Write, a DOS 
program running under Windows. 

The acid test was final-editing a com- 
plex book, requiring footnotes, endnotes, 
and comments, as well as rewrites of many 
paragraphs and insertion of new material. 
This required Microsoft Word 6.0c, which 
is a hairy program inclined to be slow on 
older laptops—it brought one of our Hew¬ 
lett-Packard laptops to its knees—so I was 
prepared for the worst. Instead, Liberty 
worked splendidly. My stives were speedy, 
and I always do a lull save with backup, 
not the Fastsave option. The Liberty I have 
uses a l(X)-MHz 486DX4. and it's plenty 
last. 

Liberty uses an odd pointing device: a 
gizmo like a pencil eraser head up where 
ihe Backspace key ought to be, with the 
"mouse buttons" down just below and to 


Ihe right of the space bar. Right-handers 
will use the EZ Point integrated pointer 
with a linger and whack the buttons with 
the thumb. That takes getting used to, and 
you sure want to adjust the mouse speed 
and acceleration in the Windows control 
panel. Alter an hour, I was able to use it. 
and in another hour. I found I actually pre¬ 
ferred EZ Point to a thumbball. Of course, 
I'm right-handed: I don't know how a left- 
handed mouse user would even gel started. 

I know there are those who don't like 
the Liberty’s "mouse"—one friend calls 


it dorky—but I find I can use it just line. 

I do wish they had put a second blue Fn 
key on the right side of the keyboard; al¬ 
though there are non-Fn PageUp anil Page¬ 
Down keys. End and Home require Fn- 
arrow, and that requires two hands. That, 
however, is about the only thing I would do 
to that keyboard. Because I am very picky 
about keyboards, that astonished me. so I 
did a bit of self-analysis. 

My conclusion is that I still prefer big 
keyboards with lots of keys laid out just 
the way I want them; but I use notebooks 
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in such cramped and generally uncom¬ 
fortable places that I don't expect things to 
be just right, so I put up with more. What¬ 
ever the reason, I like the Liberty keyboard 
just fine. 

Liberty also has a big (10.4-inch) color 
screen. In fact, it's larger than the Z-Note- 
flex's screen and about as big as any lap¬ 
top screen I know. It's bright and clear 
and very easy for me to see at laptop dis¬ 
tances in nearly any light. Nothing is going 
to make writing and editing on airplanes 
much of a pleasure, but Liberty took a lot 
of the sting out of it. 

There's no floppy drive on Liberty; if 
you want a floppy disk backup copy of 
your work, you attach a rather small ex¬ 
ternal floppy drive to the parallel port. It 
can be done at any time, and it will work 
on battery power, provided you don't wait 
until the battery is really low. 

Liberty's battery life is about y/ hours 
with hard usage. By hard, I mean that I 
saved to the hard disk after every footnote 
and every major paragraph, and I hardly 
gave the machine any rest at all; and 1 got 
y/ hours of work done on each leg of the 
trip. Here at home, I can get longer than 4 
hours, but that's not with hard use. I think 
y/: hours is an honest estimate of what 
you'll get on the road. 

Liberty's batteries are fairly small, and 
you can easily carry an extra one in your 
briefcase. I've experimented with changing 
on the fly. Liberty doesn't exactly turn off; 
if you hit the off switch, it goes into a deep 
sleep that it recovers from only when you 
hit that switch again. When it does, it's 
right back where you were when you 
turned it off. This is as opposed to the light 
sleep that happens when you don't hit a 
key for a while; the screen goes dark, but 
striking any key wakes it up again. Any¬ 
way, if you turn Liberty off and quickly 
change batteries while it's in deep sleep, 
nothing gets lost. I've tried that a few times 
and I believe it, although I'll still save be¬ 
fore I do it. 

Liberty has two PC'MC'IA Type II slots 
(or one double-thickness slot, if you choose 
to use it that way). I've got a Megahertz 
14.400 PCMCIA Data/Fax Modem with 
XJack in one of them, and it works just 
fine with Procomm 2 in a DOS window 
(I know I'm old-fashioned, but that's the 
program I use) and WinFax. The Mega¬ 
hertz card has a gizmo that lets you connect 
to an ordinary phone line; no special cable 
is needed. The connection is more secure 
than the cable connection to the Data Race 
RediCard RC-14% Data/Fax Modem in 
my Z-Noteflex. I haven't noticed much 
difference in communications capabilities 
between the Megahertz and Data Race 
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products. Both appear to be good enough. 

All told. then. Liberty is a real joy, the 
first lightweight portable I'd contemplate 
carrying as my only machine on the road. 
Provided that you get used to the pointing 
device, I think you'll like it. I sure do. Rec¬ 
ommended. 

Everyone's trying to enter the mouse busi¬ 
ness, either to make a better mouse or to re¬ 
place mice. Logitech not only has track¬ 
balls but cordless mice, which work quite 
well, as do their normal mice. And Mi¬ 
crosoft has gone beyond the “Dove soap 
bar" (Home Mouse) to its “Big Teardrop" 
(Mouse 2.0), another gixxl standard mouse. 
But the big tendency is to use something 
else. 

Lexmark—a spin-off company that used 
to be the IBM Information Products Di¬ 
vision—has a Classic Touch line of key¬ 
boards. They’re the genuine IBM loud 
clickers that use Lexmark's buckling- 
spring technology. You can also get Lex¬ 
mark keyboards with quieter keys using 
rubber-dome technology (e.g.. Quiet 
Touch, Easy Touch, Streamlined, and 
Thinlincd keyboards). Me, I have always 
liked the sound and feel of those IBM loud 
clickers. 

Lexmark keyboards mostly have the 
101 -key layout, with the function keys 
across the lop of the board; an island, with 
the arrow keys in an inverted T pattern; 
the six special keys (e.g.. Insert, Home, 
and PageUp) in a block above the arrow 
keys; and a numeric keypad off on the 
right. 

Some of these keyboards incorporate 
pointing devices. There's one with a track¬ 
ball in the upper right corner, called the 
Classic Touch with 25-mm Trackball. An¬ 
other, the Classic Touch with Integrated 
Pointing Stick, has an eraser-head “mouse" 
just above the B key; the button keys are 
down below the space bar. This is similar 
to the device on IBM ThinkPad laptops, 
and it operates much the same as Liber¬ 
ty's eraser head. 

There's also a weird one, the Select- 
Ease. It's split down the middle and pivots 
at the top. so that you can have your hands 
at what they think is a natural angle. (The 
Select-Ease comes standard with an ex¬ 
tended numeric keypad.) This is similar 
to the Microsoft Natural Keyboard, except 
that with the Microsoft keyboard you have 
no choices, except height adjustment. The 
Select-Ease can be turned back into a nor¬ 
mal keyboard or spread at a really odd an¬ 
gle if you'd prefer that. 

Most of these keyboards (including the 
Select-Ease) come with what Lexmark 
calls the Erase-Eaze option. What that 
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inciins is that (he space bar is split in half, 
and you can program half of it—normally 
(lie pari struck by (he left thumb—as the 
Backspace key. This neatly solves the 
problem created by putting the real Back¬ 
space key in the wrong place, up on the 
row with the numbers instead of next to 
the P key. where it belongs (and where it 
was on IBM Selectric typewriters). 

The thing about Erasc-Ea/.c is that if 
you've been typing for very long, you'll re¬ 
ally hate it. Niven somehow acquired an 
Erasc-Ea/.c keyboard, and not realizing 
that you could program it so that it didn't 
have that feature, he donated it to a school 
to get it out of his house. Incidentally, he's 
quite happy with the Microsoft weird- 
hump keyboard, and that’s the one I have 
on his machine when we work together at 
Chaos Manor. 

Of these Lexmark keyboards, the one 
that intrigues me most is the Classic Touch 
with Integrated Pointing Stick without the 
Erasc-Ea/.c option. It doesn't take all that 
long to learn how to use the pointing stick, 
and once you do. it’s sure a lot easier than 
reaching over to grab a mouse. Having 
said that. I'll confess that I am still using 
my Northgatc Computer Systems’ Om- 
niKey Plus keyboard ami a Microsoft New 
Mouse, but that’s in part because I like 
function keys along the side rather than 
on top, and my keyboard has the Back¬ 
space key next to the P. 

One of these days, though, my Omni- 
Key Plus will finally wear out, and when it 
does. I may well go over to the Lexmark 
Classic Touch with Integrated Pointing 
Stick. I ve used it several times now, and 
I like it a lot. 

Keyboards arc very personal things. Be¬ 
cause I spend a lot ot time pounding on 
one. I tend to Ik* pretty fussy about the one 
I use. It you do a lot of writing, check out 
the Lexmark keyboards. You may love 
one of them. 


it around. The cursor follows quite nicely. 
I here are two buttons at the bottom of the 
GlidePoint, and they work as expected. 
It s pretty easy to activate them with your 
thumb. 

Most interesting, though, is that you can 
tap the surface ol the mushpad to get the 
same result as a single click of the left 
mouse button, and a double-tap acts like a 
double-click. This works 
quite naturally and takes no 
getting used to. 

What does take getting 
used to is click and drag, 
where you click and hold 
with your thumb and then 
drag with your finger. It's not 
all that hard to do. but it’s not 
as natural as clicking and 



dragging with a mouse, and I haven’t yet 
become comfortable with it. I sure am with 
everything else though, and I’m strongly 
tempted to change over just to see if it im¬ 
proves productivity. Alex used it to play 
Master ol Orion last night and found it 
quite satisfactory for that. I haven't tried it 
with Doom yet. 

hair warning, some people, including a 
couple of BYTE editors, really hate this 
thing. Others like it. Like all personal 
equipment, you have to take a view about 
this. In any event, the GlidePoint is a seri¬ 
ous contender as a pointing device, and, 
i! you're sick of rodents, you might want to 
look into it. It works. 


terviews by phone when I'm trying to get 
publicity lor a book, or for the space pro¬ 
gram. and it's pretty convenient to have a 
headset for that. 

The adapter has settings to let it work 
with just about every kind of phone. We 
have a IIE six-line system, and that gives 
it no problems. Installation is simple: the 
adapter plugs in where the handset went 
and then the handset and 
headset plug into the adapter. 
Plantronics sells a little hook¬ 
like gizmo that you can hang 
the headset from. Without 
that, it's somewhat awkward 
finding a place to keep the 
headset when it’s not in use. 
Other than that. I’ve had no 
problems. 


I ve Iound that sometimes I use a gadget 
for a while and then get tired of it. I've 
had this Super Headset for several months 
now, and I use it more now than when I 
first got it. If you spend much time on the 
phone, you may well want one. Recom¬ 
mended. 


Vet another pointing device is the GlidePoint 
from Cirque; it's a fingerpad. It sat here un¬ 
opened lor about a month because five 
years ago I tried mushpad pointing devices 
and hated them: but Roberta's Power Mac 
has one, so I thought what the heck. 

C onnccting up the GlidePoint required 
unplugging the Microsoft mouse, plug¬ 
ging in the GlidePoint, and resetting the 
machine. It worked first thing. I've since 
tried it on other machines with similar re- 
'lilts. Hie machine believes it has a Mi¬ 
crosoft mouse. 

The GlidePoint is 2'A inches tall by VA 
inches wide; a bezel reduces the actual 
mushpad surface to 2'/ by I 'A inches. To 
use it, just put your finger on it and move 


About half the time I don't spend pounding on 
a keyboard seems to be spent on the tele¬ 
phone. Often I need to do both, particu¬ 
larly when I’m trying to get technical sup¬ 
port and I'm on hold waiting for "the next 
available" person. While there's no remedy 
for being put on hold, there is a way to 
keep on working while it happens: use a 
Plantronics Super Headset with MIO 
Adapter. Not only does that leave both 
hands free, but I can listen to my classi¬ 
cal music station while I continue to type 
away. There's a volume control in the 
adapter, and if I turn that all the way up. 

I m sure to hear when someone comes on 
the line. 

Once you do reach someone in technical 
support, it's very useful to have both hands 
Iree while discussing the problem, partic¬ 
ularly if the difficulty is hardware. The 
Super Headset comes on a long cord—it 
doesn t start to pull uncomfortably until 
I m about 10 leet from the instrument— 
and attaches to the side of my phone with 
Velcro, so that I can move the phone across 
the rixmi and then get 10 feet from that. 

I he result is that I can get to almost any 
machine in the office. I also do radio in- 


PhoneDisc '95 PowerFinder is actually five 
CD-ROMs that contain just about all the pri¬ 
vate and business phone numbers, as well 
as addresses with ZIP codes, in the coun¬ 
try. It doesn t list addresses for unlisted 
telephone numbers, but it sure lists a lot 
of names and addresses. I found people I 
haven t thought about for years. 

It s remarkably easy to use. Insert the 
CD-ROM and run phone disk (from File 
Manager, DOS, or Norton Commander) 
directly from the CD-ROM. You can also 
install it on a Mac. Then search by name, 
business type, or city and street address. 
Tlie business types are by occupation code 
numbers, but that doesn’t turn out to be a 
problem. Just browse. The response in 
Windows is nearly instantaneous on my 
Cheetah 66-MHz 486DX. Because it's a 
DOS program, you can do Alt-Enter to 
mark and paste. 

II you can use a computer at all, you 
can use this. Just spend 10 minutes fooling 
around with it. and you'll learn it. Highly 
recommended. 


If you get the Discovery Channel, you know 
it does a great job on documentaries. Now 
there’s a series of multimedia CD-ROMs 
based on those documentaries. There’s one 
on space (Beyond Planet Earth), another 
on whales (In the Company of Whales), 
and another on sharks (Sharks). They’re 
all pretty good, but I’d rather watch the 
Discovery Channel. 

I he C'D-ROMs have some material 
that’s probably not in the TV shows, and. 


JUNK 1993 BYTE 255 













Pournelle 


For More Information 


A series of multimedia CD ROMs based on 
Discovery Channel documentaries. Beyond 
Planet Earth. In the Company of Whales, and 
Sharks ($49.95 each) are all pretty good. 
Contact Discovery Communications, Inc.. 
Bethesda. MD. (800) 762-2189 or (301) 

986 1999. Circle 1151 on Inquiry Card. 

The BSAFE Developer's Toolkit and TIPEM 
Developer’s Toolkit ($290 each) can help 
programmers build systems like PGP. Contact 
RSA Data Security, Inc., Redwood City, CA, 
(800) 782 5453 or (415) 59^8782; E-mail: 
info@rsa.com. Circle 1152. 

If you do a lot of writing, check out the 
Lexmark Classic Touch Keyboard ($99; with 
Erase Eazc option, $104), Classic Touch with 
25-mm Trackball ($129; with Erase-Eaze 
option. $134), Classic Touch with Integrated 
Pointing Stick ($129), or Select-Ease ($179). 
Contact Lexmark International, Inc.. 
Greenwich, CT. (800) 438*2468 or (606) 

232 2000 Circle 1153. 

GlidePoint ($89) is a serious contender as a 
pointing device, and if you’re sick of rodents, 
you might want to look into it. It works. Contact 
Cirque Corp.. Salt Lake City, UT. (800) 454 
3375 or (801) 467 1100; E mail: cirque 
@xmission.com. Circle 1154. 


Liberty ($2799 to $4499) is the first 
lightweight portable I’d contemplate carrying 
as my only machine on the road. Contact 
Gateway 2000, Inc., North Sioux City. SD. 

(800) 846 5257 or (605) 232 2000. 

Circle 1155. 

A Passion For Art: Renoir, Cezanne, Matisse, 
and Dr. Barnes ($49.95) is the first CD-ROM 
I’ve seen from this company, and it's really 
neat. Contact Corbis Publishing. Bellevue. WA. 
(206) 562 6000. Circle 1156. 

I’ve got a Megahertz 14,400 PCMCIA 
Data/Fax Modem with XJack ($249) in one of 
Liberty’s PCMCIA Type II slots, and it works 
just fine with Procomm 2. Contact Megahertz 
Corp., Salt Lake City. UT. (800) 527-8677 or 

(801) 3207000. Circle 1157. 

PhoneDisc ’95 PowerFinder (with one free 
update, $249) is actually five CD^ROMs that 
contain just about all the private and business 
phone numbers, as well as addresses with ZIP 
codes, in the country. Contact Digital Directory 
Assistance, Inc., Marblehead. MA, (800) 284- 
8353 or (617) 6397900. Circle 1158. 

I’ve had a Super Headset with M10 Adapter 

($186) for several months now. and I use it 
more now than when I first got it. Contact 
Plantronics. Santa Cruz. CA. (800) 544 4660 
or (408) 426-5858: E mail: 74357.234 
@compuserve.com. Circle 1159. 


of course, you can go over it more than 
once—in fact, you will, because some of 
the multimedia presentations are given 
several times. There are also four experts, 
talking heads who each answer the same 
questions. In the space CD-ROM. the ex¬ 
perts include Buzz Aldrin, second man on 
the moon. Buzz is always interesting, but 
I’d as soon watch him on the Discovery 
Channel rather than as a 2-inch-square 
talking head on my computer screen. For 
that matter. I’d as soon read what he has to 
say in Discovery magazine, where I’d also 
get a lot more pictures. 

On the other hand, there are some good 
motion pictures, and In the Company of 
Whales has recordings of whale songs; if 
you’ve never heard whales sing, nothing in 
print is going to describe it for you. On 
the gripping hand, you can read the mag¬ 
azines and watch the TV shows—rent the 
tapes if you don’t get the Discovery Chan¬ 
nel—and get all that’s on the CD-ROM 
and more. 

I suppose I’m getting jaded. A few years 
ago. I’d have been thrilled to have CD- 
ROMs on science at junior high level, es¬ 
pecially multimedia as well done as these. 
As it is, I can recommend them for sci¬ 
ence clubs or school libraries, hut I doubt 
anyone will spend more than a couple of 
hours with any one of these. 


In contrast to the Discovery CD-ROMs, A 

Passion for Ail: Renoir, Cezanne. Matisse, 
and Dr. Barnes doesn’t give you talking 
heads. Instead, there’s a rapid-fire series of 
stills with a voice-over by a breathless an¬ 
nouncer right out of the old newsreels to 
tell the story of the Barnes Foundation. I 
had never heard of it before, and it’s fas¬ 
cinating. 

There’s a walk through the gallery, and 
you can zoom in to paintings and sculp¬ 
tures from Dr. Albert C. Barnes’ private 
collection of impressionist and Post im¬ 
pressionist paintings. There are lots of 
comments and details concerning what 
modern art is about and why it inspired 
such devotion; and all this is done very 
smoothly. 

This CD-ROM didn’t start as a maga¬ 
zine or a videotape, and that shows. It does 
things only a CD-ROM can do. Moreover, 
when you do get tired of the CD-ROM 
presentation, there’s software to let you 
build your own slide show. 

Corbis Publishing buys up nonexclu¬ 
sive rights to artistic and educational art¬ 
works—images, sounds, and anything else 
they think they can use—and makes in¬ 
teractive multimedia presentations from 
them. This is the first I’ve seen from the 
company, and it’s really neat. I’m going to 
keep this one. 


My mention of The Hell Curve: The Re¬ 
shaping of American Life by Differences in 
Intelligence by Charles Murray and 
Richard J. Herrnstein (see my February 
column) brought a lot of mail. Some of it 
was astonishingly intemperate, considering 
how little I said; my guess is that several of 
the professors who wrote in such hot tones 
had read only one chapter of the book. 
Much of the controversy over The Hell 
Curve is concentrated on a chapter that I 
didn't mention and isn't central to the 
book's thesis. 

We may all wish that we lived in Lake 
Wobegon, hut we don’t. The Hell Curve 
forces you to consider that half the peo¬ 
ple in this nation are below average in in¬ 
telligence; and while that might not have 
been so important in the past, it has im¬ 
plications for a merit society in the infor¬ 
mation age. Some of those implications 
involve public policy. You needn’t accept 
the recommendations that are made by 
Murray and Herrnstein (although I'd be 
astonished if some of those who wrote me 
had any inkling at all of what those rec¬ 
ommendations are), but you won't escape 
the implications by not thinking about 
them. 

One possible policy is to assign people 
to jobs strictly on the basis of merit. The 
problem is that if you’re to have full em¬ 
ployment, you need to have jobs for every¬ 
one. And it's no more certain that assign¬ 
ing “the best person to each job” is the 
most overall efficient way than that the 
best solution to the classic traveling-sales- 
man problem is for him to go to the closest 
town at each decision point. In fact, per¬ 
sonnel managers have for a long time 
known that the “assignment problem” in 
which you must place everyone who ap¬ 
plies is mathematically analogous to the 
traveling-salesman problem; and that gen¬ 
erally is considered to be in the domain of 
computer science. 

Knough on that. By next week. I'll have 
all my space program papers finished, and 
I promise not to mention policy wonking 
for at least two months. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel¬ 
comes readers' comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, do BYTE, One Phoenix Mill Dine, 
Peterborough, Nil 03458. Please put your 
address on the letter as well as on the enve¬ 
lope. Due to the high volume of letters. Jer¬ 
ry' cannot guarantee a personal reply. You 
can also contact him on the Internet or MX 
at jerrypQbix.com. 
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What’s New 


Hardware 



Wireless Infrared Printing 


The LaserJet 5P and 5MP printers include an in¬ 
frared port for wireless printing from portable PCs 
and PDAs. The devices offer 6-ppm print speeds, 
flexible paper-handling capabilities, 600- by 600- 
dpi output, expandability, and font management 
software. The LaserJet 5P and 5MP printers also 
come with SIMM slots that you can use for additional memory, other printer languages, and cus¬ 
tomizing options. The LaserJet 5P ($1109) is expandable to 50 MB, and the LaserJet 5MP ($1299) 
is expandable to 35 MB. 

Contact: Hewlett-Packard, Santa Clara, CA, (800) 752-0900 or (208) 323-2551; 

E-mail: http:\\www. hp. com. 

Clrclo 1322 on Inquiry Card. 


SCALABLE MULTIPROTOCOL 
WAN SERVER 

For data-comnui nications service 
providers expanding their net¬ 
works, the Multi-Protocol WAN- 
Server 3000 (base unit, which 
includes a rack-mountable 16- 
port Interface Distribution Mod- 
ule and SBus Host Interface 
Card, $3500; additional 16 ports, 
$2800) provides up to 64 high¬ 
speed WAN access ports for in¬ 
tegration into SPARC system- 
based data switches, network 
servers, and multiline data- and 
voice-delivery systems. Every 
port is independently config¬ 
urable and has the ability to sup¬ 
port data transfer rates of up to 
256 Kbps full-duplex per line; 
software-selectable electrical in¬ 
terfaces, including RS-232, RS- 
422, RS-449, RS-485, RS-530, 
and V.35; and synchronous and 
asynchronous transmission. 
Contact: Aurora Technologies, 
Waltham, MA, (617) 290-4800; 
E-mail: infoQPauratek.com. 

Clrclo 1343 on Inquiry Card. 

MODEM/FAX/LAN 
COMBO PC CARD 

WinMax contains a I9.2-Kbps 
“soft” data modem, a fax card, 
and an Ethernet LAN interface 
adapter for lOBase-T LANs, all 
in one PCMCIA package (mo¬ 
dem/LAN combo, $249; mo¬ 
dem/fax only | V.32 terbo], $129; 
LAN interface only, $99). The 


software-driven modem maxi¬ 
mizes data throughput by using 
the power of the PC to perform 
data compression and error pro¬ 
tection and to issue the com¬ 
mands to instruct the AT&T 
data-pump chips to perform mo¬ 
dem functions. Large buffers in 
the modem let you transfer hun¬ 
dreds of characters during a sin¬ 
gle interrupt, drastically reduc¬ 
ing the computer's processing 
load. 

Contact: Data Race, San 
Antonio, TX, (8(H)) 329-7223 
or (210) 558-19(H); E-mail: 
hda vis OP data race. com. 

Clrclo 1325 on Inquiry Card. 




HL E9s2i 


[ 


■■I 

> i » i t i i i 


SPARC 5 COMPATIBLE a 
WORKSTATION 

Powered by an 85-MHz Micro- 
Sparc II chip, the entry-level con¬ 
figuration of the microCompsta- 
tion 5/85 RISC system (less than 
$4000) comes with an SVGA/ 


CG3 frame buffer, a 14-inch col¬ 
or monitor, 16 MB of memory, a 
520-MB hard drive, two serial 
ports, one parallel port, and three 
SBus expansion slots. The sys¬ 
tem also includes built-in 16-bit 
audio capabilities and such com¬ 
ponents as internal speakers and 
audio ports. Options 
include 15-, 17-, and 
20-inch color mon¬ 
itors; up to 256 MB 
of memory; up to a 
4-GB hard drive; and 
a Turbo GX or Tur¬ 
bo GX+ graphics ac¬ 
celerator. 

Contact: Tatung Science 
A Technology, Milpitas, CA, 
(8(H)) 659-5902 or (408) 383- 
0988; E-mail: annie@tsti.com. 

Clrclo 1333 on Inquiry Cnrd. 

COMPUTER TELEPHONY 
APPLIANCE 

The components of the Quadra- 
Fax fax and voice processing 
system (two-port systems, from 
$2995; four-port systems, from 
$3995) are the system unit and 
the administration software. The 
system unit sends and receives 
faxes, records and plays back 
voice prompts and messages, de¬ 
tects and interprets DTMF sig¬ 
nals, and performs adaptive call 
progress. The administration 
software creates voice files for 
prompts and responses from 
desktop sound systems, and it 
configures the system with dial¬ 


ing instructions and other tele¬ 
phone functions. 

Contact: Rrooktrout Technol¬ 
ogy, Needham, MA, ( 800)333■ 
5274 or (617) 449-4100: 
E-mail: info @ brook trout, com. 

Clrclo 1340 on Inquiry Cnrd. 


MULTIMEDIA KIT 

The Diamond Multimedia Kit 
6000 ($399) combines an IDE 
quad-speed CD-ROM drive, a 
16-bit stereo-quality sound card, 
speakers, automatic installation 
software, and six finance and 
office-productivity applications. 
The CD-ROM drive provides a 
600-KBps transfer rate, an ac¬ 
cess time of 230 ms, and a buffer 
size of 128 KB. 

Contact: Diamond Multimedia 
Systems, Son Jose. ( v\. (800) 
468-5846 or (408) 325-7(HH). 

Clrclo 1327 on Inquiry Card. 



UPGRADE YOUR DOS a 
TAPE DRIVES 

The MiniChanger 400 .Series of 
auto-loaders includes two dif¬ 
ferent models. The MC400S 
($2995) combines Tape Works' 
robotic tape-cartridge-loader 
mechanism with a DDS-2 tape 
drive, which provides a 64-GB 
tape backup storage system, and 
a six-tape Flat-Pak magazine 
with DDS-2 media and a SCSI-2 I 
connector caMe. The MC400U 
upgrade product ($1595) in¬ 
cludes Tape Works’ robotic mech¬ 
anism without a tape drive, a six- 
tape Flat-Pak magazine without 
media, and a SCSI-2 connector 
cable. 

Contact: Tape Works, Port 
Collins, CO, (8(H)) 704-1997 
or (303) 224-1709: E-mail: 
cse @ tapeworks.com. 

Clrclo 1326 on Inquiry Card. 
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LAN-CABLE TESTER 

A portable LAN-cable tester, the 
LANtek Pro XL ($4495) grades 
the reliability of network cabling 
by testing line mapping. Dual 
Next, signal attenuation, DC lcx>p 
resistance, mutual capacitance, 
cable length, and attenuation to 
cross-talk radio. In addition to 
testing Ethernet and Token Ring 
network frequencies, the LAN¬ 
tek Pro XL tests attenuation and 
two-way Next to 100 MHz. In 
addition, you can store your test 
results in the LANtek 
Pro XL’s internal 
memory, download 
them to a PC, or 
print them. With 
the optional Fiber- 
Kit ($895), the 
LANtek Pro XL 
can display opti¬ 
cal power loss 
through fiber ca¬ 
ble, splices, and 
connectors. 
Contact: 

Wavetek, San Diego , CA, 

(S00) 854-2708 or (6/9) 

279-22(H); E-mail: madaras(& 
wavetek. com. 

Circle 1132 on Inquiry Cnrd. 

CONTROL GPIB INSTRUMENTS 
WITH VOUR MAC 

With the GPIB-232CT-A/Mac, 
an external RS-232-to-GPIB 
controller, you can control GPIB 
instruments from your Mac’s 
printer/modem port. The device 
($595) implements a normal and 
extended Talker and Listener, se¬ 
rial and parallel polling, service 
requests, pass- and receivc-con- 
trol functions, and remote-pro¬ 
gramming functions. 

( on tact: National Instruments, 
Austin. TX, (800) 433-3488 
or (512) 794-0100; E-mail: 
infoQnatinst.com. 

Circle 1333. on Inquiry Cnrd. 



30-inch Trinitron lube with a 28- 
inch-diagonal viewing area and 
noninterlaced resolution of 1920 
dots by 1080 lines, or more than 
2 million pixels. The monitor can 
display characters as small as 0.1 
inch high from comer to comer 
anywhere on the screen. Digital 
Alignment technology allows 
precise display adjustments; 
Auto Calibration optimizes user- 
selected color bal¬ 
ance. 

Contact: Sony 
Component and 
Computer Prod¬ 
ucts Croup, San 
Jose, CA, (8(H)) 

352-7669 or 
(408)432-0/90. 

Circle 3.3.33 on Inquiry Cnrd 


went, lets you remotely connect 
to corporate LANs to access files, 
mail, or databases or to obtain 
embedded access in point-of-sale 
equipment or credit-card autho¬ 
rization. 

C on tact: KNX. San Francisco, 
CA. (8(H)) 569-5267 or (4 / 5) 
764- / 7(H). 

Circle 3.330 on Inquiry Cnrd. 



PCI SCSI ADAPTER 

The AM*M0 SCSI host adapter 
connects up to seven drives to a 
single PCI slot in PCs, worksta¬ 
tions. and servers. 'Hie plug-and- 
play adapter ($379) comes with 
the AdvanSys universal SCSI 
software driver, which replaces 
up to seven software drivers in 
a single computer. 

Contact: AdvanSys, San Jose, 
CA, (8(H)) 525-7443 or (408) 
383-94(H); E-mail: louw@ 
advansys.com. 

Circle 3.342 on Inquiry Cnrd. 


O-INCH TRINITRON MONITOR 

A high-resolution monitor with a 
l6-to-9 aspect ratio, the GWM- 
000 ($21,9(H)) incorporates a 


ISDN REMOTE-LAN ACCESS 

KNX s three ISDN remote- 
LAN-access products include 
the KNX Access Server Basic, 
or ASB; the KNX Access Serv¬ 
er as an NLM, or AS-NLM; and 
the KNX Remote LAN Work¬ 
station, or RLW. The ASB ($1595; 
expansion kit, $795) provides 
remote access to the corporate 
network across ISDN. The AS- 
NLM ($1195; expansion kit, 
$795) allows remote access from 
Novell NetWare file servers and 
provides ISDN support for third- 
party applications. The RLW 
($795; analog telephone inter¬ 
face, $200), designed for a sin- 
gle-user/single-devicc environ- 


MULTIMEDIA KEYBOARDS ▲ 

The Platinum Sound Multime¬ 
dia Audio and Stereo Keyboard 
is available in two dif ferent mod¬ 
els. The MAK-100 Multimedia 
Audio Keyboard ($129.95) fea¬ 
tures a built-in omnidirectional 
microphone; 4-inch magnetical¬ 
ly shielded. 16-W, full-audio¬ 
range speakers; external micro¬ 
phone and headphone 
jacks; and a volume-con¬ 
trol knob. In addition to 
the features of the MAK- 
100 Keyboard, the MSK- 
200 Multimedia Stereo 
Keyboard ($229.95) pro¬ 
vides separate volume, 
bass, treble, and balance 
controls using soft sliding 
controls with center posi¬ 
tions. 

( ontact: SC& T International, 
Phoenix. AZ. (8(H)) 408-4084 
or (602) 470-1334. 

Circle 3.338 on Inquiry Card. 


ANALOG SIGNAL CONDITIONING 
MODULES 

The 5B isolated analog signal¬ 
conditioning modules ($150 to 
$205) are for frequency input, 
voltage output, four-wire RTD 
input, resistive input, narrow- 
bandwidth strain-gauge input, 
two-wire transmitter interfacing, 
and servo/motor control. 
Contact: Intelligent In¬ 
strumentation. Tucson, AZ. 


(8(H)) 685-9911 or (602) 
573-0887. 

Circle 3.328 on Inquiry Cnrd. 

DISPLAY FOR SPARC 
WORKSTATIONS SAVES SPACE 

Weighing only I7K pounds, the 
Integrix subsystem forSPARC- 
based workstations includes the 
13-inch N209 true-color llat-|>an- 
el display, which offers a reso¬ 
lution of 1280 by 1024 pixels, 
a refresh rale of 60 Hz. and dis¬ 
play ol 256 colors from a palette 
ol 16.7 million. Also included 
are a TGX125 graphics acceler¬ 
ator card with 2 Ml) of video 
memory. 1.7 million 2-D vectors 
per second, and 560.000 3-D 
vps; and a six-foot cable. Cost 
for the subsystem is $16,995; 
sold separately, the TGX 125 
card costs $1995. 

Contact: Inlegrix, Newbury 
Park, CA. (800) 300-8288 or 
(805) 375-1055: E-mail: 
sales <9 integrix. com. 

Circle 3.332 on Inquiry Cnrd. 



ETHERNET ADAPTER ▲ 

FOR PORTABLES 

The EtherChain Network Adapt¬ 
er lets you connect laptop PCs 
anywhere on a lOBase-T Ether¬ 
net network. You simply con¬ 
nect the adapter ($349) to a PCs 
parallel port and daisy-chain the 
K’ into the network at any point. 
The printer port pass-through 
lets you continue printing auto¬ 
matically to your local printer. 
Contact: Apexx Technology, 
Boise. ID. (8(H)) 767-4858 
or (208) 336-9400; E-mail: 

7 / 043.2403Qcompuserve.com . 

Clrclo 3.3.37 on Inquiry Cnrd. 
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What’s New 


Hardware 


MULTIPLATFORM 
PRINTER SERVER 

Designed for Ethernet networks, 
NetQue Mate ($399) allows us¬ 
ers to share one printer or plotter 
from up to 30 different operat¬ 
ing environments, including Mi¬ 
crosoft LAN Manager, Novell 
NetWare, IBM LAN Server, Ap¬ 
ple EtherTalk, Windows NT, and 
Unix TCP/IP. 

Contact: Etnulex, Costa Mesa, 
CA, (800) 854-7112 or (714) 
662-5600; E-mail: literature® 
emulex.com. 

Circle 1334 on Inquiry Cord. 



FLAT-PANEL COLOR MONITOR ▲ 

The Model 460 ($7950; with op- 
tions, $8995) flat-panel color 
monitor is a 14.2-inch active-ma¬ 
trix display that is only 3 inches 
deep. The screen supports 16.7 
million colors for precise color 
presentations and offers option¬ 
al touchscreen and video capa¬ 
bilities. 

Contact: PixelVision, Acton, 

\i \. / 508) 264 9443 . 

Circle 1344 on Inquiry Card. 

MULTIMEDIA MODULE FOR PCS 

The PDQ Mobile Multi-Media 
Module, or M4, lets you play au¬ 
dio and multimedia CDs on most 
notebook and desktop PCs via 
the parallel poll. A self-contained 
unit, the PDQ M4 ($149) con¬ 
tains a power supply and a mul¬ 
tifunction PCB that provides a 
Sound Blaster-compatible sound 
controller and SCSI, IDE, speak¬ 
er, microphone, and printer pass¬ 
through ports. The volume con¬ 
trol is software programmable 
and supports 16-hit mono and 


stereo sound at up to 44 kHz. 
Contact: PDQ Peripherals, 
Santa Clara . CA, (800) 737- 
7462 or (408) 727-2600; 
E-mail: pdqperiphQaol.com. 

Circle 1335 on Inquiry Cnrd. 

INTERNAL SURGE SUPPRESSOR 

Designed for installation inside 
your PC, the Defender/OVP 
($39.95) protects your P( 7s volt 
age-sensitive hardware compo¬ 
nents against damage caused 
by lightning, power-line surges, 
switching artifacts, static dis¬ 
charge, and power-supply 
failures. Upon detection 
of an overvoltage condi¬ 
tion, the Defender/OVP 
shuts down the power 
supply's outputs, in ef¬ 
fect turning the comput¬ 
er off and protecting it 
from damage. 

Contact: I soil lock, 
Decatur, GA, 

(404) 325-8282. 

Circle 1336 on Inquiry Cnrd. 

NETWORK FAXING 

Fax Press 3000 lets LAN and en¬ 
terprise-wide network users send 
and receive faxes directly from 
their workstations. The self-con¬ 
tained server features increased 
processor speed; concurrent sup¬ 
port for four outgoing lines at 
14.4 Kbps. lOBase-T/BNC with 
auto-selection; and 1 MB of 
memory, upgradable 
to 8 MB. The Lax Press 
3000 is available for 
Ethernet (two-line ver¬ 
sion, $3995; four-line 
version, $4795) and 
Token Ring (two-line 
version, $4295; four- 
line version, $4995) 

LANs. 

Contact: Caste lie, 

Santa Clara, CA, 

(800) 289-7555 or 
(408) 496-0474; 

E-mail: sales® 
castelle.com. 

Circle 1337 
on Inquiry Cnrd. 


DIRECT-INWARD-DIALING 
NETWORK FAX-SERVER BOARD 

Eaxination DID routes incoming 
faxes from the fax server, thrixigh 
the LAN, and directly to users’ 
workstations. Operating at a 
14.4-Kbps V.I7 fax-transmis¬ 
sion rate and using Modified 
Read data compression, Faxin- 
ation DID (two-port version, 
US$1845; four-port version, 
US$3245) supports T.30 subad¬ 
dress routing and provides auto¬ 
matic trunk-busy out, trunk-loop 
back test, diagnostic tools, pow¬ 
er-fail support, and DTMF and 
pulse-dial decoding. 

Contact: PureData, Richmond 
Hill, Ontario, Canada, (905) 
731-6444; E-mail: stephen- 
I wan (& pu redata. com. 

Circle 1339 on Inquiry Card. 

ENTERPRISE-WIDE 
TAPE BACKUP 

The DLT20 is a digital linear 
tape drive that uses half-inch car¬ 
tridge streaming tape in a 514- 
inch full-height case. The drive 
($2999.95; data and cleaning 
cartridges, $45.95 each) can pack 
up to 20 GB of data on a DLT 
CompacTape II data cartridge 
and feeds data at rates of up 



to 110 MB per minute. 

Contact: APS Technologies, 
Kansas City, MO. (800) 235- 
2753 or (816) 483-6100; 
E-mail: sales(&apstech. com. 

Circle 1341 on Inquiry Card. 

AMPLIFIER/ 

SPEAKER 
PACKAGE ► 

TheTC I490SP 
package consists 
of a high-power/ 
zero-footprint 
amplifier and a 
pair of high-out¬ 
put speakers that enhance the 
audio performance of most PC- 
or Mac-based multimedia sys¬ 
tems. The package ($249.95) in¬ 
cludes a 40-watt-per-channel 
integrated amplifier, two SP 510 
speakers, a five-band graphic 
equalizer, an LED level meter, 
and tone-defeat control. The 
built-in FET microphone and 
variable microphone-mixing cir¬ 
cuitry enable you to use the pack¬ 
age with voice-recognition soft¬ 
ware. 

Contact: Micro Multimedia 
Labs, Reisterstown, Ml), 

(410) 429-43(X). 

Circle 1329 on Inquiry Cnrd. 


Network-Transparent Green PCs 

Two Energy Star-compliant PCs, the Preferred 5/100E PCI 
ESP (from $2998) and the Preferred 5/100 PCI ESP (from 
$2792) are based on the Intel 100-MHz 
Pentium P54C processor. A network- 
activity-detection algorithm allows the 
systems to sleep and reawaken while 
maintaining connection to the host net¬ 
work The Preferred 5/100E PCI ESP sup¬ 
ports EISA, ISA, and PCI. Available in 
desktop or tower configurations, the sys¬ 
tems come with 8 MB of RAM, at least 
256 KB of high-speed Level 2 modular 
cache memory, a 420-MB hard drive, a 
3%-inch floppy drive, a 1-MB VGA board, 
a 15-inch VGA monitor, and a 101-key 
keyboard. 

Contact: CSS Laboratories, I nine, CA, 
(714)852-8161. 

Circle 1324 on Inquiry Card. 
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Oil Sty 


MOCK TURTLENECK. 

Outer Banks 100% cotton mock turtleneck with 
20th Anniversary logo embroidered on left chest. 
White. Sizes: M-Xl. M-BYT 4, l-BYT 5, 

Xl-BYT 6. $25.85. 
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\ 



SWEATSHIRT. 

11 oz. cross grain lee sweatshirt with 20th 
Anniversary logo embroidered on left chest, 
features gener ous athletic cut and side gus¬ 
sets. 95% cotton, 5% polyester. Ash. Sizes: 
M-Xl. M-BYT I, l-BYT 2, Xl-BYT 3. $31.20. 


I 


T-SHIRT. 

100% Cotton Oneita Power-T. White with I-color 
"technology" print on both sides and 4-color 20th 
anniversary logo on front. Sizes: l-XL l-BYT 13 
Xl-BYT 14. $8.00. 


* promo,. 
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CERAMIC MUG. 

11 oz. ceramic 
mug with gold 
band and 
3-color, 

2-sided logo. 

BYT 8. $4.50. 


MOUSE PAD. 

Hord top mouse pad. 4-color with 20th 
anniversary logo and tag line and repeating 
text background. 7.5" x 8.5" x 3/16". 
BYT 7. $5.25. 


BALL CAP. 

Soft brushed cotton free-form ball cap 
with adjustable Velcro closure bock and 
20th Anniversary logo embroidered on 
front. Black. BYT 11. $14.75. 




PARKER VECTOR PEN. 

Parker Vector Sport Roller Ball Pen. Black with 
3-color BYTE logo repeated on barrel and cap. 

BYT 10. $6.25. 


PARKER PEN. 

Parker Insignia ball point pen. laque black with 
3-color BYTE logo on clip emblem. BYT 9. $34.50. 


COMPUTER TOOL KIT. 

Deluxe computer service tool kit in 
block vinyl zipper case features: 2 nut 
drivers, 3 prong parts retriever, 
tweezers, lorx driver, 1C Extroctor, one 
Phillips and 2 slotted screwdrivers. 

1-color 20th Anniversary logo. 

BYT 12. $20.10. 


















Software 



Create Audiovisual Presentations 

ScreenCam for Windows release 2.0 ($99) includes cap¬ 
tioning, 2-to-l sound-compression, and editing functions. 
You can store up to 15 minutes of ScreenCam movies 
(without audio, using captions) on a floppy disk and save 
and distribute the movies as stand-alone executable files 
or as embedded OLE objects in documents. In addition, 
you can send ScreenCam presentations over a network 
via Lotus cc:Mail, Lotus Notes, Microsoft Mail, or Novell 
GroupWise and post them on BBSes, the Internet, on-line services, or in a Notes database. 
Contact: Lotus Development, Cambridge, MA, (800) 343-5414 or (617) 577-8500. 

Circlo 1271. on Inquiry Card. 


Lotus ScreenCam 


File Edit Help 

CEJQsDQlOD 

Play Rew FF Exit Vol 

ODD czi^asi 

Rec Clear Mic Both Cam 


WINDOWS ACCESS FOR BUND 
PC USERS 

ScreenPower for Windows pro¬ 
vides blind people with access 
to Windows applications. The 
program identifies every icon, 
button, scroll bar, and command 
element and makes them easy to 
find and operate. SPWin ($995) 
comes in Braille- and speech- 
only versions and is compatible 
with more than 30 speech syn¬ 
thesizers. 

Contact: TeleSensory, Moun¬ 
tain View, CA, (8(H)) 286-8484 
or (415) 960-0020 ; E-mail: 
tele@netcom.com. 

Circle 1276 on Inquiry Card. 

32-BIT OS/2 IMAGE EDITOR y 

CokwWork* for OS/2 ($495), a 
32-bit multitasking application 
with a configurable tool archi¬ 
tecture, yields thousands of pos¬ 
sible drawing Ux>ls and a flexible 
way to define floated images. 
You can configure the drawing 
tools to allow you to draw with a 
color, an effect, or combinations 



of effects and use the Ux>ls to de¬ 
fine masks for effects and trans¬ 
formations. 

Contact: SPG, Miami Dikes, 

FL, (305) 362-6602: E-mail: 

74723.3437@ < 'ompuserve. i om. 

Circlo 1275 on Inquiry Cnrd. 

MEMORY TECHNOLOGY 
FOR THE MAC OS 

With OptiMem RAM Charger 
($129), memory use becomes 
more efficient, flexible, and reli¬ 
able. Applications open using 
smaller initial bUxks, and an ap¬ 
plication's size in memory can 
grow and shrink after it is open. 
Contact: Jump Development 
Gump. Pittsburgh, PA, (800) 
586-7622 or (412) 681-2692; 
E-mail: jumpdevgrp@aol.com. 

Circlo 1284 on Inquiry Cnrd. 

PRODUCTIVITY TOOLS 
FOR VISUAL BASIC 

A set of 10 productivity tools, 
ToolThings ($179) takes the 
work out of developing Visual 
Basic applications. Each tool au¬ 
tomates a common development 
task, so you can visually design 
windows, message boxes, and 
Windows common dialog box¬ 
es; precisely position, align, 
group, and resize controls; set 
the tab order for all controls on a 
form in one dialog box; indent 
lines of code; change blocks of 
procedural code to comments 
and vice versa; identify and re¬ 
move unused routines, variables, 
and constants from your code; 


and call up a visual diagram of 
a user-defined function, user- 
defined type, or variable decla¬ 
ration and assign values to each 
element. 

Contact: Pinnacle Publishing, 
Kent . WA, (800)231-1293or 
(206) 251-19(H). 

Circle 1290 on Inquiry Cnrd. 

WORDPERFECT DOCUMENT 
SPLITTER 

SplitVu allows you to simulta¬ 
neously view and edit two parts 
of a WordPerfect document. The 
program ($34.95) creates two 
window panes, each containing a 
separate view of the active doc- 
ument. You can separately scroll, 
search, edit, or work on the text 
in each pane, and all changes you 
make in either pane are reflected 
in the original document. 
Contact: Bramblebush Soft- 
ware. New ('moan, ( 7 . (800) 
893-1117 or (203) 966-0198; 
E-mail: 7354L3470@ 
compuserve.com. 

Circle 1280 on Inquiry Card. 

INCORPORATE YOUR BUSINESS 

Incorporate takes you step-by- 
step through the prtx'ess of in¬ 
corporating. Based on forms and 
procedures obtained from stale 
government offices, the Win¬ 
dows-based program ($69) cre¬ 
ates valid documents for the 10 
states in which more than 70 per¬ 
cent of all new corporations are 
formed. Incorporate also includes 
an introduction to corporate law. 


Contact: Unabridged Software, 
Bella ire, IX (8(H)) 248-7630 
or (713) 66I-(X)44. 

Circlo 1281 on Inquiry Cnrd. 


WINDOWS-BASED DATA 
ACQUISITION SOFTWARE 

When you use the Hydra Log¬ 
ger for Windows software with 
the Hydra data acquisition unit, 
you can control such functions 
as scanning, signal condition¬ 
ing, sensor linearization, alarm 
sounding, nonvolatile memory, 
and trend plotting. An optional 
Trending package controls how 
the Hydra unit displays data. Hy¬ 
dra Logger for Windows' ($595; 
with Trending software. $995) 
Trending package can also cal¬ 
culate basic statistics and create 
.v-bar charts and x :,y scatter dia¬ 
grams. It also lets you import 
data into a spreadsheet, zoom in 
on and isolate the desired data, 
and export only that portion to 
the designated spreadsheet. 
Contact: Fluke, Everett, WA, 
(8(H)) 443-5853 or (206) 
356-5500. 

Circle 1282 on Inquiry Cnrd. 



ENGINEERING VISUALIZATION a 

MicroStation Masterpiece pro¬ 
vides photo-realistic rendering, 
animation, advanced ray tracing, 
radiosity. engineering animation, 
and other visualization capabili¬ 
ties. The program ($1450), which 
is available in Windows, NT, 
Unix, and Power Mac versions, 
works with MicroStation Mod¬ 
eler, MicroStation V5. and Micro- 
Station Review. 

Contact: Bentley Systems, 
Exton, PA, (8(H)) 778-4274 
or (610) 458-5(HH); E-mail: 
sales @ bent ley. com. 

Circle 1278 on Inquiry Cnrd. 
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WINDOWS SPREADSHEET a 
VERSION MANAGER 

CCC QuikTrak automatically 
keeps track of the changes you 
make to a spreadsheet, why you 
made the changes, and how to 
get back to any prior version you 
choose. The program also pro¬ 
vides comparison capabilities 
that allow you to quickly com¬ 
pare changes between versions 
and identify the impact of those 
changes. In addition, CCC Quik- 
I rak ($99) saves disk-storage 
space by storing only the changes 
made between spreadsheet ver¬ 
sions rather than duplicate copies 
of the entire file. 

Contact: Softool, Goleta, CA, 
(MX)) 763-8665 or (805) 
683-5777: E-mail: info@ 
soft ool.com. 

Circle 1283 on Inquiry Card. 

ANALYZE AND MANAGE SERVER 
SPACE 

A server-space analysis and man¬ 
agement tool. File Wizard 3 has a 
Native Windows front end. Hier¬ 
archical Storage Management, 
and support for NetWare file 
servers with PC and Mac clients, 
•’he program (single server, $695) 
automatically migrates files ac¬ 


cording to a rule-based 
system and makes all mi¬ 
grated files available to 
users. Transparent access 
to the archive server lets 
users find and retrieve a 
file as though it were still 
in the primary location. 

C on tact: Knozall Systems, 
Chandler, AZ. (800) 333-8698 
or (602) 545-0006: E-mail: 
ftaill@tesi.com. 

Circlo 1285 
on Inquiry Card. 

IMPROVE YOUR ADA 
PROGRAMS 

Asia's TCMON and 
TBGEN software-analysis and 
test systems improve Ihe quality 
and performance of software pro 
grams written in Ada. The prod- 
ucts (licenses, from $23(X)) iden¬ 
tify performance bottlenecks, test 
coverage, and automatically test 
Ada Unix programs. 

Contact: Asia, Nashua. Nil, 
(MO) 350-2782 or (603)889-2230; 
h-mail: asia<@<lelphi.com. 

Circle 1298 on Inquiry Card. 

MULTIPLATFORM SECURITY 
FOR UNIX 

SeOs combines operaling-sys- 
tem-level interception of secu¬ 
rity-sensitive events with an ac¬ 
cess-rules database. The program 
(server, $999; each client, $ 150) 
features a Kerberized Single 
Sign-On to the mainframe, which 


1 I 

?~i 



eliminates the transmission of 
passwords over a network, and 
lets you protect rix)t ID and de¬ 
fend against Trojan horses and 
back doors. 

Contact: Memco Software, 

New York. NY, (8(H)) 862-2602 
or (212) 286-8820: E-mail: 
dorin@ menu o. < % om. 

Circlo 1277 on Inquiry Card. 



SOLVE EQUATIONS a 

Theorist 2 for Windows 3.1 and 
NT provides numeric and sym¬ 
bolic computational tools, which 
it displays in real mathematical 
notation, for equation solving 
and mathematical exploration. 
More than a calculator, ITieorist 
2 (US$299) also handles alge¬ 
braic equations and expressions 
and 2-D and 3-D graphing. The 
program is also available for 
Macs and Power Macs. 

Contact: Waterloo Maple Soft¬ 
ware, Waterloo, Ontario, 
Canada. (8(H)) 267-6583 or 
(5/9) 747-2373: E-mail: 
info @ maple soft. com. 

Circlo 1288 on Inquiry Card. 


Track Down 6000 Viruses 

Dr. Solomon’s Anti-Virus Toolkit 7 (single-user Windows ver- 

ln«; S125: s,ngle user 0S/2 vers '°". $149) detects more than 
6000 computer viruses, including complex encrypted and poly¬ 
morphic viruses. The program scans inside files you’ve archived 
and compressed with PKZip, ARJ, PKLite, and LZExe. A Net¬ 
Ware NLM version offers NetWare 4 compatibili¬ 
ty, optional server-based scanning, and adminis¬ 
tration from either the server console or a Windows 
client on a workstation. 

Contact: S&S Software International, 

Burlington, MA. (6/7) 273-74(X). 

Circle 1272 on Inquiry Card. 


Software Update 


Conversions Plus 3.0, a Windows 
utility that lets you use Mac 
disks in your PC and convert 
hies back and forth, includes 
new translators, enhanced 
graphics capabilities, and a 
file-preview feature. $ 149. 
Contact: Data Viz. Trumbull. 
CT. (8(H)) 733-0030or (203) 
268-0030: E-mail: d()248@ 
apple l ink. apple, com. 

Circle 1300 on Inquiry Card. 

With SafE Mail 1.02 for DOS, 

you can safely encrypt or de¬ 
crypt information in almost 
any format. The program cre¬ 
ates output files with Internet- 
format compatibility and pro¬ 
vides an electronic signature 
protocol, which is for ex¬ 
changing presigned mail, and 
distortion protection that you 
can increase for low-quality 
transmission facilities. Single 
copy. $ 199; two-user pack. 
$349; four-user pack, $599. 
Contact: Binnacle Systems 
International, Cary, NC. 
(9!9)469-9(H)2. 

Circlo 1301 on Inquiry Card. 

SCSI-Share 2.0, which lets you 
share SCSI devices over Ap¬ 
ple I alk LANs, features com¬ 
pletely overhauled emulation 
for virtual devices and full 
support of Apple’s SCSI 
Manager 4.3. $89. 

Contact: Stalker Software. 

Mill Valley. CA. (8(H)) 262- 
4722 or (415) 383-7164; 

E-mail: info@sudker.com. 

Circle 1305 on Inquiry Card. 

ManagePro 3.0 for Windows, 

a program that helps managers 
set goals and deadlines, orga¬ 
nize work, and manage people 
more effectively, offers cus¬ 
tomized reporting, job-specific 
templates, and Software Up¬ 
date expanded project and ac¬ 
tion management. $279. 

Contact: Avantos Perfor¬ 
mance Systems , Emeryville, 

CA. (8(H)) 282-6867 or (510) 

654-46(H): E-mail: avantos@ 
america. online. < om. 

Circlo 1303 on Inquiry Card. 
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What’s New 


Software 



ENTRY-LEVEL ACCOUNTING ▲ 

The Peachtree First Accounting 
program ($169) includes gener¬ 
al-ledger, accounts-receivable, 
invoicing, accounts-payable, 
item-tracking, checking-account- 
reconciliation, job-tracking, and 
business-reporting features. It 
also lets you enter and print pay¬ 
roll checks and import data from 
Quicken. Peachtree First’s Set¬ 
up Checklist tells you how to 
customize your books to best fit 
your business’s needs. 

Contact: Peachtree Software, 
Norcrass, GA, (900) 22s 0068 
or (404) 564-5700. 

Circle 1292 on Inquiry Card. 

DEVELOP NEURAL-NETWORK 
SOLUTIONS 

NcuralWorks Predict 1.0 ($995) 
uses fuzzy logic, genetic algo¬ 
rithms, dynamic hill climbing, 
Kalman filtering, and conjugate- 
gradient methods to help you 
develop sophisticated neural- 


network solutions. 
Once you develop 
a model. Predict 
provides facilities 
for testing it, run¬ 
ning it within Mi¬ 
crosoft Excel for 
Windows, and de¬ 
ploying it as a C, 
Visual Basic, or 
FORTRAN pro¬ 
gram. 

Contact: NeuralWare, Pitts¬ 
burgh, PA, (412) 787-8222: 
E-mail: sales OP n ware.com. 

Circle 1279 on Inquiry Card. 

NEW APPROACH TO PROJECT 
MANAGEMENT 

Artemis Resource View (call for 
prices), a client/server-based re¬ 
source management tool, con¬ 
sists of two modules: Requester 
and Allocator. Requester allows 
you to define new work requests 
and send them to the appropri¬ 
ate managers for scheduling and 
commitment. You can directly 
enter work requests into Artemis 
Resource View or import them 
from Artemis Prestige or Micro¬ 
soft Project. The Allocator mod¬ 
ule allows managers to assign 
approved tasks to resources. 
Contact: Lucas Management 
Systems, Fairfax, VA, (8WO) 
477-6648 or (703) 277-1050: 
E-mail: cfinch @ lucasmgt.com. 

Circle 1289 on Inquiry Card. 


GAUSS APPLICATIONS ▼ 

Constrained Maximum Likeli¬ 
hood’s (Unix version, $995; PC 
version, $495) features include 
the ability to solve general max- 
i mum-likelihood problems using 
the sequential quadratic pro¬ 
gramming method; linear and 
nonlinear constraints on param¬ 
eters; equality and inequality 
constraints on parameters; con¬ 
fidence limits for constrained 



problems; bootstrapping with 
histogram and surface-plot out¬ 
put; likelihtxxl-profile trace plots; 
weight observations; and the 
ability to profile / plots and fix 
selected parameters. 

Constrained Optimization 
(Unix version. $495; PC version, 
$245) solves standard nonlinear 
programming problems using the 
sequential quadratic program¬ 
ming method and provides the 
capability of adding linear, non¬ 
linear. equality, and inequality 
constraints on parameters. 
Contact: Aptech Systems. Ma¬ 
ple Valley, WA. (206)432-7X55: 
E-mail: info ®aptei h. < om. 

Circle 1293 on Inquiry Cnrd. 


Low-Cost Windows Publishing Suite 

An all-in-one desktop publishing and graphics solu¬ 
tion, Serif Publishing Suite helps you produce profes¬ 
sional-quality black-and-white or color-separation news¬ 
letters, ads, brochures, catalogs, and greeting cards. 
The package ($199) includes PagePlus, a desktop 
publisher with Pantone Color Matching, text wrapping, 
and three levels of operation (Intro, Publisher, and 
Professional); WritePlus, a word processor; DrawPlus, 
a vector illustration module for creating and editing 
WMF clip-art files; PhotoPlus, an image-effects module 
for TWAIN and Kodak Photo CD files; TypePlus, for 
text effects and logo creation; TablePlus, for table 
editing and mini-spreadsheets; and Fonts & Clipart, a library of typefaces and images. 

Contact: Serif Nashua, NH, (800) 697-3743 or (603) 889-8650; E-mail: serif@mwmv.com. 

Circle 1273 on Inquiry Card. 



Software Update 


StarManager Advanced 4.0 f 

a Windows program for sales- 
territory design and mapping, 
supports more data formats, 
including ODBC', and mapping 
and realignment down to the 
individual account level; it 
also provides up to 20 user- 
definable variables in the Star- 
Manager database, up to 20 
layers of map detail, and a 
drag-and-drop feature that lets 
you quickly grab and realign 
territory geography and ac¬ 
counts. From $995. 

Contact: TTG, Woburn, MA, 
(617) 932-6500. 

Circle 1302 on Inquiry Cnrd. 

The 32-bit version of the 
Formula One spreadsheet compo¬ 
nent includes the ability to cre¬ 
ate and format objects on work¬ 
sheets; an enhanced calculation 
engine; worksheet zooming; 
print scaling; the ability to read 
and write Microsoft Excel 4.0 
worksheets; special classes for 
C++ developers to handle 
worksheet and window creation 
and manipulation, message 
routing, and events; and win¬ 
dow-manager functions forC 
developers. $249. 

Contact: VisualTools, Lenexa. 
KS. (800) 884-8665 or (913) 
599-65IX). 

Circle 1306 on Inquiry Cnrd. 

Software Sentry 2.0, a network- 
independent license-metering 
and software-asset manage¬ 
ment tool, comes with a virus 
checker and the ability to auto¬ 
matically load the TSR into 
expanded memory. Alerts no¬ 
tify the LAN administrator of 
low-license conditions and 
help-desk requests. Multilin¬ 
gual client support provides in¬ 
ternational user-intercept mes¬ 
sages and end-user help text in 
English. French, German, Ital¬ 
ian. or Spanish. Per server: 50 
users. $295: 100 users, $595; 
250 users. $895. 

Contact: Microsystems Soft¬ 
ware, Framingham. MA. (800) 
489-200/ or (508) 879-WMM); ] 
E-mail: info @ mu :rosys. < om. 

Circlo 1307 on Inquiry Card. 
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GRAPHICAL DATA ANALYSIS a 

DADiSP 4.0 (PC version, $ 1895: 
workstation version, $2995). a 
graphical data-analysis package, 
includes native GUI standards; 
ODE and other interprogram 
communications; and SPL (Se¬ 
ries Programming Language), 
which provides user-defined 
functions, looping and iteration, 
conditional statements, array ref¬ 
erences, and variables. SPL also 
includes Hot Variables, which 
can contain complex numbers, 
real numbers, integers, and 
strings, as well as data series and 
matrices. 

( on fact: DSP Development, 
Cambridge, MA, (SIX)) 424- 
J/31 or (6/7)577-1133: 

E-mail: dsixlev@world.std.com. 

Circle 1297 on Inquiry Cnrd. 

CONTACT MANAGEMENT 

The OLE support in Maximizer 
'.() lor Windows enables you to 
attach objects, such as spread¬ 
sheets and documents, to clients 
and contacts. Once they’re linked, 
you can modify, print, search, 
and archive objects from within 
Maximizer. In addition to print¬ 
ing documents, reports, labels, 
and envelopes. 

Maximizer 3.0 
($249) can print 
in popular ad¬ 
dress- and calen- 
dar-book formats. 

The software’s 
new scheduling 
features include 
conflict checking, 
a find-free-time 
feature, and an 
option to add a 
follow-up task or 
appointment. 


Contact: Modatech Sys¬ 
tems, Vancouver, BC, 
Canada, (S(X)) 804-6299 
or (604) 736-9666; 
E-mail: hrn@ 
tnodatech.com. 

Clrclo 1295 
on Inquiry Cnrd. 

MULTIMEDIA NOTES ANYWHERE 

A Windows-based annotation 
utility, EKilue 2.0 lets you an¬ 
notate documents and Windows 
applications with electronic 
stick-on notes that can contain 
text, sound, video, graphics, and 
animations. Version 2.0 (single- 
user version. US$69.95) features 
templates, pop-up notes, and a 
self-resizing notepad. The pro¬ 
gram's network compatibility 
lets you send notes to other users 
with Microsoft Mail or cc:Mail 
using your existing post office. 
Contact: The Plant Software, 
North Vancouver, BC, Canada, 
(604) 986-6/2/: E-mail: infoif$ 
theplant.com. 

Circle 1291 on Inquiry Cnrd. 

ENGLISH/SPANISH ACCOUNTING 

The Business Accountant Gold 
integrates receivables, payables, 
and payroll into one system. The 


DOS-based program also helps 
in budgeting, financial planning, 
decision making, and tax prepa¬ 
ration. The program ($99) saves 
each transaction to your disk and 
closes your books as soon as you 
enter a transaction, keeping your 
books always up-to-date. From 
any menu, you can switch from 
Spanish to English or from En¬ 
glish to Spanish. 

Contact: Brilliant Nite Soft¬ 
ware. McLean, VA. (8(H)) 
991-/997or (7(11) 883-3700; 
E-mail: dntr@netcom.com. 

Clrclo 1286 on Inquiry Cnrd. 

SCHEMATIC DESIGN TOOL 
FOR WINDOWS 3.1 AND NT 

You can design schematics with 
WinDraft ($750). a 32-bit appli¬ 
cation that lets you scale com¬ 
ponents using the Plus or Minus 
key before placement and auto¬ 
matically places junctions when 
you end a wire on another wire. 
You can also edit any part's pin 
name from the schematic editor 
without having logo through the 
library editor. 

Contact: /vex Design Interna¬ 
tional. Beaverton, OR. (503) 
531-3555: E-mail: info@ 
ivex.com. 

Clrclo 1296 on Inquiry Cnrd. 


Software Update 


VToolsD 1.1 for Windows 3.1, 

a VxD (virtual device driver) 
toolkit for C and C++, lets 
you build VxDs targeted for 
Windows for Workgroups 
3.11; supports the WIAV 3.11 
features that will be imple¬ 
mented in Windows 95; and 
introduces PELE, a utility 
that lets you create VxDs 
with the 32-hit Borland C++ 
compiler. $495. 

Contact: Vireo Software. 
Bolton. MA. (508) 779-8.152: 
E-mail: vireo@vireo.com. 

Clrclo 1308 on Inquiry Cnrd. 

PICS 1.5 provides doubled 
speed of the hierarchical list¬ 
box, a TimeEdit control that 
automatically starts and stops 
time, international date/calen¬ 
dar control, and numeric edit 
control. The Percent Bar con¬ 
trol displays the percent-com¬ 
pleted status of an ongoing 
process, and the Volume Dial 
control lets you turn a knob- 
like stereo control to increase 
or decrease a parameter. 

$ 149; source code version, 
$495; PICS NT version. 

$495; source code NT ver¬ 
sion, $995. 

Contact: ProtoView De¬ 
velopment. Dayton. NJ. (8(H)) 
231-8588 or (908) 329- 
8588. 

Circle 1319 on Inquiry Cnrd. 

Electronics Workbench 4.0 

lets you simulate analog, dig¬ 
ital. and mixed-mode circuits; 
in addition, you can create 
larger and more complex cir¬ 
cuits with components in 
multiple parts bins and over 
350 real-world models. The 
program also provides A/D 
and D/A converters; variable 
resistors, capacitors, and in¬ 
ductors; encoders, decoders, 
multiplexers, and demulti¬ 
plexers; and 74xx and 74xxx 
ICs. $299. 

C on tact: Interactive Image 
Technologies, Toronto. On¬ 
tario, Canada. (8(H)) 263- 
5552 or (416) 977-5550; 

E-mail: ewh@interactiv.com. 

Circle 1310 on Inquiry Cnrd. 
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Interactive On-Line Software 

Workgroup ($795) unifies messaging, workgroups, customer 
service, sales, support, EDI, and the Internet. For callers, 
Worldgroup offers E-mail, group-messaging forums, file li¬ 
braries, multiuser teleconferencing, polls, and questionnaires. 
The client software can access the server over a dial-up modem 

or through the Internet. 
From inside a company, 
the employees can log 
on through a LAN using 
Novell IPX/SPX or TCP/ 
IP protocols. 

Contai t: GaUu tit omm. 
Port Ixtuderdale, EL, 
(8(H)) 328-1128 or (305) 
583-5990; E-mail: 
sales @ g( omm. < om. 

Clrclo 1274 
on Inquiry Card. 
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Having trouble keeping up with the ever-changing world 
of technology? Quatcch can help. We are committed to 
providing our customers with quality products and exceptional 
service and support. We manufacture a complete line of 
communication and data acquisition products for PC/XT, 
PC/AT, PS/2, and PCMCIA systems. Just tell us your appli¬ 
cation, and we’ll find the solution that’s right for you. 

Quatech's communication and data acquisition PCMCIA 
cards provide maximum flexibility for your application. 
Communication PC cards include single and dual channel 
RS-232 and RS-422/485, EPP, and synchronous adapters. 
Data acquisition PC cards provide 12 and 16-bit analog 
input, 8 channel analog output, and 24 digital I/O. Add 
PC MCIA capability to your desktop computer with our 
Internal Interface Adapters. Each adapter supports Type I, II 
and III PC’ cards, and is available in several configurations. 


Communication boards for ISA and Micro Channel meet 
synchronous, asynchronous, serial, and parallel communi¬ 
cation requirements with protocols such as RS-232, RS-422, 
RS-485, Current Loop, and IEEE-488. Intelligent and copro¬ 
cessor adapters are also available. Data acquisition products 
add analog to digital, digital to analog conversions, and digital 
I/O capabilities in 8 to 16-bit resolution. Other boards 
provide the capabilities for digital multimeters, digital 
frequency synthesizers, arbitrary waveform synthesizers, 
and IEEE-488 GPIB interfaces. 


G? QUATECH 


Foreign Distributor Inquiries Welcome 

For more information and a free 1995 Handbook, call 
a Quatcch sales representative today at 800-553-1170. 


Ouatech, Inc. 662 Wolf Ledges Parkway. Akron. OH 44311. International Distributors: Australia/Interworld Electronics & Computer 61-3-9563-5011. Austria/ 
Megadata 43-1 -523 42 12, Belgium/Acal NV/SA 32-27-205983, Brazil (Sao Paulo)/lntercomp 55-11 -8532733. Brazil (Rio de Janeiro)/Medusa Sistemas e Automacao 
55-21-2394955, Canada(Wostorn)/lnterworld Electronics 800-663-6001 (Toronto office 800-465-0164). China/Quatech China 86-1-205-9030, Denmark/Jes Rasmussen 
ApS. 45-4281-6838, Finland/Lab Hi-Tech OY 358-0-682-1255. France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, 
Hong Kong/Brio Technology Ltd. 852-581-1111, India/Comsquare Network Pvt. Ltd. 91-11-224-5159, Israel/Milivision Ltd. Div. 972-9-500623. Italy(Non-PCMCIA)/ 
N C.S. Computer Italia 39-331-770016. ltaly(PCMCIA Only)/Kernel Consulting S.r.l. 39-6-77207000, Japan/Nictrix Corp. (New Jersey) 201-947-2220, Korea/Sam 
Boo Systems 82-2-135-280. Netherlands/ACAL Auriema 31-40-502602. New Zealand/Advanced Portable Technologies 64-4-3852838. Pakistan/Rastek (PVT) 
Limited 92-21-4551881. Saudi Arabia/Integrated Computer Operations 966-3-895-1827, Singapore/Bliss Services Pte Ltd. 65-338-1300. South Africa/Eagle Tech] 
nology 27-21-234943. Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-310140. Switzerland/Technosoftware 41-64-519040. Turkey/Logic Groud 
90-212-2747197. PC/XT, PC/AT, PS/2, and Micro Channel are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies] 
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COMPUTER DISCOUNT WAREHOUSE 




COMPUTER DISCOUNT WAREHOUSE 


[0 Hayes 

Hayes 

OPTIMA 288 PCMCIA 



V.34 modem with EZjack 

♦ V.M jimiI V.KC (2H.MK bps) data. I I. IK bps lux 

♦ V.42. MNP 2-4 error control ♦ V I2bn», MNP 6 

(lain rnmpii' .siim ♦ Ki-lI'lil'tjitilr KXjnrk roniMCtnr eliminates 
bulky phiini' line adapter* ♦ liner-upKnidnahle Hash memory 

♦ Online help in KOM ♦ lm-|udiv< ilata ami fax nanmunirationii 
•oftwsrt 

OPTIMA 266 . $299.87 CDW 49664 

OPTIMA 144 . . $ 179.46 CDW 49665 


WHY PAY 
RETAIL? 

CDW Sells 
For Less 


-N! 



Iomega 



Iomega Zip 
drive 

Affordable 
personal storage 



✓ Capaeilv HNlMH (umumpre-.Heill mi Mnijle 
/.ip <link ✓ 2!hns mi«k lime, up to 1.2f>Mll/xon»nil MUataini'd 
tr;m>f«-r rate ✓ I'arallel or S(‘SI interfere ISTSI hunt adapter 
wild M'parnlelyt ✓ I nr I tales Zip TooIm' h< 41 ware ✓ ('oni|Mirt 
ami portable: 1.6“ x 6.36“ x 7.26“. I Iln* ✓ I year warranty 


Parallel 


$199.95 CDW 51392 
$199.95 CDW 51390 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


NETWORKING PRODUCTS 


H NOV E L L 

Notwaro V4.1 

5 Out Cl) 635.00 

10 User CD 1439.00 

25 Oner CD. 2175.00 

50 Dm* CO. JMMt 

100 Uun CO. 3990.00 

Notwaro V3.12 

5 User 35*.-. ..91M4 

10 User 3 V 1397 43 

25 User 3 5' 2094.22 

SOOmt 3.5* 2799.57 

i<n. n i ■. 4077.53 

CaN lor Pncmg on Novell NetWare tpgradMl 

3Com 

3C5031 Itwwknh II akii 159.44 

3C5090 EMterla* III coax . 114.14 

3C509B Ftoerknh III coax *.»* 479.65 

3C509B ENwwIe* III I0BT 111.14 

3C509B1 It vs link HI lOHt 5pk 442 36 

3C509B I Ittertirih IH combo 123.77 

3C509B Etwrtmli III combo 529.79 

30679 I llvihok I ISA coax 229.91 

3C579E9wtMi EISA I0B1 229.91 

3C1927 12 port I xAtwMdor 10BT 619.44 

ARTISOFT 

Nodeflunrww 2000A....... 215.59 

Nodeflunrww 20001 169.05 

NodaRunrar 2000C 169.05 

NodeHunner/St 2000A 97.13 

Nodellurwww/SI 20001 73.62 

NodnHunrww/SI 2000C 73.62 

LAMInolic Vii (i 79.50 

LANtastic ... 32997 

I ANtontic V6 0 Stator KH 229.13 

<:.witr.iH4.*<m It 399.13 

lANlatlw: (Harter M 193.79 

I Hiawier 8 port 10BT 179.99 

T-Humer Import 10UT 199.92 

JMFASP 

MuMiprohicol print serve* 10UT Ml’ MK) . 247.75 

MaHi|iro4i)col print server KM 11 poduH 297.30 

MuMi(iru4oooi 2 p rt wMr server conHm 309 61 

Mnltipto4ocol 4 |»mt«w server combo 499.92 

SNAP abater Ml 2computers. 1 prxAw 119.10 

SNAP iwtd-on Ihwwunrth* . 49.50 

Fax AuHwnly Solo network tix server . 499 96 

IBM 

HIM token H*w| 16/4 MCA__ 299.73 

HIM Tokon Hmg 16/4 ISA 299.64 

HIM Token fling MAU . 409.96 

iny 

EthorExprosa PHO/IOOMbps PCI. 219.19 

I Ihort x|mov> PIKVIOOMbps EISA 329.92 

I IhrwExprons PfKVIO IMi lOtll 109.01 

i IhrwE xpnrn PRO 10 Fish I OUT 5pfc 419.99 

I liter I x|*ons P»«V 10 Fish cnmtjo 1154)7 

I ttmtCxproM PfKV10 f lub combo tyk 472.00 

I VwnExjWOSS 16 coru 99.33 

I thrift x prana I6cmu 5pk 454.13 

I therl xpron* 16 I0BT 99.33 

I It...,I xprons K> KNIT ‘i* 454.13 

I ttwrl: xprona n. UNII 21** 1699.39 

E NwrEsproea MCA I OUT 166.52 

ElhorE >|xiiM 16 comtm 119.77 

rihntExprovt 16 combo 5f* 549.72 

EtwrExproM I knh mill 11186 

Mhorf apres* I lash I OUT fiph 519 90 

EtwEewe Ftasb comtm 129.79 

ElhorExpross I lash«:orntm ‘h* 599.62 

Taker* xpress 16/4 349.94 

NtHportEapros* II 10111 369.95 

MICRODYNE 

Eaglo NE2000. coax 79.63 

Eagle NE2000T ♦ I0(1 r 69 45 

I ante Nl2000. combo 95.40 

N( 3200 EISA UNIT 419.07 

NE3200 EISA coax 419.07 

IIIMAtna: 1 UiMpbs ISA Convert**’ 439.30 

IIIMAthw: 4/l6Mbpe ISA IkuiMofi 200 23 


NETWORKING PRODUCTS 


SMC 


lMrnt 6 Ettwwnet coax 
U9ral6cmix6pk 
IMr.ilhl Ihernot 10BT 
UMr.il 6 tOtlt 6 f* 
UNr.HO 10 OT 2 *-* 


99.10 

469.23 

1573.71 

107.71 

569.15 

139.57 

169.76 

169.63 

379.79 


URra16 Elhrwrwrt <:>xi*m> 

UNra 16 combo 6 pk 
EtlwwCardr ( Me combo 
In^-iIM. TP 6 6 port . AUI 
I »(<•<H«X) I1141 6 port ♦ IINC 
Ii<|e«t Inti TPI2 12 port . AIM 
3606 EHwvnot 6 port hub UNII 
3512 EHwwnot 12*2port bub lOOt 549.55 

PC600WS AHCNt T coax 119.93 

PC650WS AHCNE t TP 119.99 

AHCNI I H|xwl.h:*voriuhi.ikix 229.41 

TokonCord EMe 16/4 249.99 

A 

tlHMVx.( IIMIMI 

TC5I43 Etttemot UNIT_ 72.69 

TC5I43 ( Itmrnet UNIT 6 f* 399.94 

TC6242 AHCNE T » M coax 66.66 

TC6245 AIK:NI T con* 179 99 

TC6040 AHCNE T |uum 4 port hub coax 39.50 
TC5065 Eltmmel 8 port hub I OUT 339.47 

TC4045 Taken Ikng 16/4 . 299 75 

COW CantM 9w CompMn 
Una at TCNS Products CM lor Onto*) 


TERMINALS 

Ink MC5 a 
Imk MAX'* 

ImkMCM) 14* color 
Wyxe S5 iNt*MM/()«iNwwtM6t 
Wyv< 60 .ifntMN/'irnoTvWMo 
Wytm 160 .MtNMMjpaMwSMtKle 


Xircom 


Pf 3I0RC pnduH Flhnmnt ormx 
PE3I0O2 pocket ERtcrnn4 cmix 
PC3I0UT pocket Ethernet tOtlt 
PT3I6CTP pocket Token I fang HI 
PPX03 Par .Ant perl nxAifNexor 
PS CE2 PCMCIA I 9u>riM4 10 «T 
PS CE2 PCMCIA EHtarnet combo 
PS-CE2 PCMCIA Token Maxi 


309.76 

419.50 

223.21 

279.60 

329.69 


309 99 

297JO 
299.31 


209.15 

439.12 


liimi 




.MmiHmi ;*50 mU*rn.il 

JwIm 350 aWwn.il . 

Jumbo 700 u4awn.il 
Aantm l44Xlxihwn.il 

Inikker 250 pnrn9el port . 

To Aker 350 prwn*4 |wwl 
In Aker 700 piaa*4 |>ort 
IHmmrhipe 2 4G0 SCSI a4wn.il 
IHxaartape 2 44 41 SCSI extern.* 
PourerDAT 4C4) SCSI x 4 awn.il 


Iomega 


Tip drive I00MI! para*4 wtfcwlncr 
/ip drive UX1MH SCSI xHerlace 

/ipdMk-i IOOMO. 3pk. 

IXtto I. >44,111 tape drive x4em.il 
Dilto MV4.II l Lipe <tnve xHem.il 
TapoMO 5IOMO xihwn.il 
llaMiHNilh ?30M» hwuihw SCSI 
llawnuu* 2J0MU Trann«mrhtbhi 
llawiMxj* 230MB cartndge . 

MICROSOLUTIONS 

Itairhpack 3 5* 1 44MII lloppy prwrAN 
Backpack 5 25* I 2MB Hopfiy pawrAel 
Ikw kp.w k 250MII tape backu|> immiAiI 


129.24 
165 29 
246.71 
359.67 
278.01 
329.91 
405.78 
937 59 
1077.99 


217J2 

279.93 

419.79 
454 44 
99J1 


149 32 
155 29 
297 59 


C ^4 

vrvfVKrf 


Tapai'Shw 250MB xHerrw* 
Tape’Slor 420MB ntern.4 
Tapo-Stor 420MB prwa*4 port 
Tape’Shx 950MB xihwnoi 
Tape'Shw 950MB para*4 port 
Topo'Stor 4GB aihwrml HN 


191.17 
337 29 
273JS 
429 96 
539 76 


i Mountain 


I S9500 305MB IDE xihwn.il 
SldaCrw II 305MB paraNel 
1200-4 4GB SCSI oxlern.4 


ME 


()X 1 *|I School Hoarse CD ?X kjl «4 
Ldubhnmem CO 2X ha vilornr* 
Game IH.i-.hw CD 2X k* x4emai 
MAaimhi Home Cl) 4 a kil a4enx 


SourxWhishw 16 v.ikx) eiMwxi 
‘iourxNHashw 16MCD 
S<xawnku.hw 16 SCSI-2 
South NHastaw 16 A5»P MCD 
SounrlHaiUer 16 ASP SCSI 2 
SouncMMaxler AWE 32 vxkx< .wM 
SourxHll.i’.law AW1 3? 


149.96 

179.96 

178.96 


AaNnnl PP5/0 npaakart 3f»W 245.97 

Arlvonl PP622 ipkrVsajbwrHNa’f 199.69 

Ctxnon CDS535 CD-ROM h* x4ernol 249.73 

Ctxnon CDX536 CD-ROM k* exhwnal 347.69 

Iluimond 4000 Quad CO krt x4om.il 299.71 

Duunond 5000 Quad CD M xAwn.il 449.99 

Eitoorwi Sounrhicape wavelatA’ 199.99 

Jenaan JPSJb spe.A er» 5W 54.99 

Jenaan JF>S45 speakers I0W 99.93 

loyAocb SoaawIMan Wave 119.49 

UcroruAihom 4X CD para* I 357.65 

NEC 2V1.... 169.66 

NEC 2V I Inkin' 295.69 

NEC 3 Xp Pkjft 394.54 

NEC 3Xp Plus K4 459.93 

NEC 4Xi 379.54 

NEC 4X1 KM. 449 76 

NEC 4Xe 479.85 

NEC 4Xo KM 549.23 

NIC 6 X 1 456.14 

NEC 6 X 0 647.56 

INonerw I1RM604X -IX 6 dHC 604.71 

fVawww I1RMI904X 4X 18 (tac 1879.29 


Ptoxlor 6X aAwri.il . 

Sxjnw Dmagnr. RrmlMagtc I4e 
Styma Deiwgna RawHMagK: 

Shirna Dmjgna RrmAiigK CD KM 
Sony COO 56F 2X xihwn.il 
Sony CIX) -55S SCSI ?X x4ern.il 
Stai Moon Star CO 2X kat mhwn.il 
Stat Moral Star CD 2X k* tntern.il w 
Te.ac SupotOuad 4X xihwn.il 
TosbMht .3601 SCSI 4X xrtawnal 
Turthi Beach MrwHo Carlo 

Tialhi Beach Tropa/ .... 

Turtle Beach Monterey 


379.99 

959.41 

119.94 

195.07 

149.79 

211.79 
204.52 


97 J6 
193.87 


"^yCafComp 

0B Ml 12X12 4 buAtM_ 

0B Nl 12X12 16 btHhai 

INI Ml 12X12 proMure pen 

Oravwng Slate II 12X12 4 Ixirton con*nvs 


249.90 
246 90 


EPSON 


ES 120»Pn)PC 


That • 
\LTm t 


HEWLETT 
PACKARO 

ScanJet 3P.. ..... 

ScmvM 3P document lender.. 

ScmvM 3C WjESA artarlace 
ScanJet NCX iloctaner* feeder 
ScanJet NCX trarwparoncy adap4er 
ScanJet NCX InmapariwKy j(d.ip4er 


MICROTEK 


Sc.mrn.Aer Hit ijrayacale 
ScatxrxAof N color 


Scanmakor MUM cohw 


467 40 

179.57 


472.00 

529.27 

1073.82 


Surmagraphics 


Moglnnovielon OXI5I 
M.x| hmovHton MX 151 
Mai) hamvxuon OX I/T 
M.H) Irmovimon MXPI7F 
M.m Innovnron MX21I 
MkHinavo* CM2009 14* 28 
Maunavox CM2099 14’ 28 M 
M.ignavo« CM20I5 15* 1024 
MiHinavox CM40I5 15* 1290 
Matpiavox CM40I7 IT* .31 
Marpuvox CM40I8 IT* 28 
Matytovox 20CM64 2CT 
NEC XV14 14* 

NEC XV15 15* 

NEC XV17 17* 

NEC XE15 15* 

NEC XEI7 IT* 

NEC XE21 21* . 

NEC XT’15 15* 

NECXPI7 I r 

NEC XP2I 21*. 

Samsung 3 14* 

Samaung I5GL 15* 

3amataiQ 17Q1. a I r 
Sony CPO 1425 14* 

Sony I5SF 15* ..... 

SonyI7SFI IT 

Sony JOSE 1 20*_ 

Vtevx S omc I5G 15’ 

VtewSomc 170 IT*_ 

VtewSomc 21PS2I*. 


45744 

939.73 

996.97 

1679.77 

227.86 

247.44 


309 93 
429.40 

729.99 


999.72 
1926 95 
629.40 


319.33 
439.27 
079.49 
1895 00 
387 65 
719.79 
1993 70 


AOS VGA lo TV EMe xHrvn.il.. 

AOS VGA to TV EMe extunw* 

ATI Graphics Xproumn ISA 2MII 
ATI CWitoNcs Xpreuron VLB 2MB 
ATI Graphics Xpresuon PCI 2MB 
ATI Grop/wcn Pro Turbo ISA 2MB 
ATI Graphics Pro Turbo VIR 2MB 
ATI Graphics Pro Turbo PCI 2MB 
ATI Graphics Pro Turbo PCI 4MB 
Duunond SpeedStar Pro ISA 1MB 
Diamond SprwwIStar 64 ISA 2MB 
Ikamond Shr.Ah 64 VIB 2MII VRAM 
Oiamund StuaMi 64 PCI 2MB VRAM 
Morcutrs Dynamrte Pro ISA IMB 
Rotaries Dynamrte Pro ISA 2MII 
RoroMea IVve*.- Power VLB 1MB 
Hercules Dyixanae IHwxot VLB 2MB 
Herculas Temunator 64 PCI 2MB 
thwcubm Termauitor 64 VLB 2MB 


209.44 
209.44 
209 44 

378.70 

379.70 
376 70 


316.94 

319.94 

147.94 
169 80 
144.77 
199 29 
322.93 
315,30 


If You Find a Better 
Price, Call CDW 
Before You Buy 
(800) 959-4CDW 


NASDAQ 


No surchnrge for credit cards 


BUY WITH CONFIDENCE 
CDW IS A NASDAQ 
TRADED COMPANY 




CDW TELEPHONE 
HOURS 

Salas 7JO -900 COT Monfrt 
9066 00 COT Sat 
Tech Support far OuMomon 
8067:00 COT Mon-Frt 
906500 COT Sal 


MOST ORDERS 
SHIP THE 
SAME DAY 


CDW Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove, IL 60089 
























































































































COMPUTER DISCOUNT WAREHOUSE 


JIS r-N BWi -'z 


Sound 
Blaster 
Multimedia 
Home" 4x 



Multimedia kit with MicrosofT Home software 

✓ Internal tray-loading quad spend CD ROM drive ✓ IDK 
interface. WKIKIl/w.-ond data transfer rat.-. 2A0ma average 
uycwm ✓ SouII*I Itlasii-r lt> stereo sound card ✓ Mon* than 20 
multimedia title*. including 11 Mimiaoft Home 
rit i«*m hiu arta. I Us >k she If. ('inenianiii. Publisher. Coif 
■ innKerous (Venture* and much more ✓ Inrluaian stereo 
lieaker* and microphone 


$449.00 



COW 51844 


■ 13^2 


WHY 

FOR 


SETTLE 
LESS? 

CDW 

SERVICES YOU 
BETTER 


TOSHIBA 

T2I00DX2/50 250MB n 


Ctifr.. . $729.95 

al!i3a^w.i.i»ia;l.l.llUJ J aiA V.]| | .l.|j|Li^ s | = | L j W a»^ 

I | iuimii I H III Ji'i.a irri 


NEC MultiSync 
XVI7 

17 m color monitor 

* I7* diagonal (15.6* viewable) 

Oat M|iian> CRT ✓ 2R«nm dot 
pitch hifth -contrast anti statu* screen 
✓ Maximum resolution 1280 x 1024. non interlaced 

* Refresh: up to 7611* at 800 x 600. 7611* at 1024 x 768 
Mill* at 1281) x 1021 ✓ FulLSran capability provide* edge* 
t«»-«ilgc display without Mark border* ✓ 3 year warranty 


T2I00CS 0X2/50 330MB dud dr 
T2100CT 0X2/50 330MB act color 
T2I50CS 0X4775 SOOMB pas color CO 
T2I50CT OX4/7S SOOMB ad color CO 
T1800CT 200MB ado 


TI980CT 320MB act color 
T2400CS 250MB d 


T2400CS 320MB dual color 
T2400CI 370MB ad color 

12450CT 370MB ad color. 

T24S0CT SOOMB ado 


2272.16 

2442.16 


T36O0CT SOOMB ad color 
T4800CT SOOMO ad color 
I46S0CT 4775 570MB act o 


T4000CTP75 772MB act color 


3343.40 
3676.36 
3709.26 
3343 40 
372962 


AST 


Aacar*a9ION 4/500 340MB pot cofcw 
Aaconaa 9I0N 4775 510MB paa color 
Aaoonfea ‘MON 4775 510MB ad color 
Ascmtfm 91 ON 4/75 710MB act color 
Arfemtano' 60MM 4/66 540MB CO 
Adrantogn/ 60G0p 5*0 540MB CO 
ArNardago* 8075p 5775 IGB CO 
Advantage WMOp SAW 10B CO 


Adwimaga' 8 loop VI00 I OB CO 
Mravn MST 5700 540MB 



Canon 


IrMMMi ModM 4*6 470MB Ml 
Imwvn Media VBO 420MB Ml 


1199 99 
1799.00 


IBM 


Apawi 338 0X2*6 540MB 


Apawi 350 0X2766 540MB Ml 
‘*8 535 0X2766 540MB 


1546.60 


3799.06 


ThinkPad Portable. 

70ICS 0X2750 360MB <kj.il color 
7O1CSDX2/50 540MB dual cotor 4149 00 

70ICS 0X4775 360MB ad color . 5299 00 

70ICS 0X4775 540MB ad color . 564900 

360 C 4/33SX 340MB .id color. 1999.00 


K0CSE 0X7750 540MB paa color 
WOCl 0X2/50 340MB ad color 
360CC 0X2/50 540MB ad color 


2999 00 


TM4000M 4/50SX 200MB dual color 
TM4000M 4/5QOX 340MB cksd dr 
TM4000M 4/500X 455MB ad ck 
TM4000M 4775 344MB ad color 
TM4000M 4775 456MB dual color 
TM4000M 4/100 524MB ad color 
TM5000 5775 524MB dud dr 
TMS000 5775 610MB aclwe dr 


2137.72 

2409 44 
2746 65 
2466 92 


OK*WA 


ML 320 

299.99 

ML321 
ML 380 

.. 427.40 

212.43 

ML 395 

996.07 

ML395C 
Ml 520 

. 1009.74 

365.77 

Ml 521 

466.27 

MLSOO 

427.71 


3410 

OL400E . 

014IOC 
01410C7PS 


579.12 

1213.95 


1076 61 

1169 60 


C«\iion 


BJC4000 72Od** . color 


457 96 
346 76 


EPSON 


AP2250__ 

6664 

OFX5000 Pkia 

AP3250. 

146 45 

01X8000.. 

AP3260 .. 16762 

Stytua 300 

1X300_ 

166.65 

Stylus 400 

FX870.. 

26645 

Stykjs 800« 

1X1170 

374.86 

Stytua 1000 

APSOOOa .. 

229.71 

Stylus Color 

LOIO/O. 

375.26 

AckonLaaar 1 tOO 

IQ6 70 

454.44 

AckonLaaer 1400 

ton/o 

623.51 

AckonLaaar 1500 

L02550 

965 06 

AckonLaaar 1600 


1364.01 
2322 46 
163.16 


211.14 
436 16 
909 63 
363 62 


466 62 


IBM LEXMARK LASER PRINTERS 

VMnWder 400kuu*_ 


756 03 


VakjoWWer 300 (4037 5f 51*1 *M| 

VakreWnter 600 laaar .. 

Oplra R flOOctM kwar. 

t racJet Nc.. 


644 67 

•1697 

1426 69 

293 76 


1374.00 


PC300 Series desktop. 

PC300 Senas den* k pa_ 

PC330 0X2/50 8MB. MWIMB __ 

PC330 5750 16MB. 540MB. _ 

PC360 DX2/B6 HMB 540MB IMS 00 

PC350 0X4/100 6MB. 540MB 19ft 00 

l*C350 5780 8MB. 364MB.. 1676 00 


NEC 


VeraaV 4750 250MB 
Varaa V 4/50 250MB ad color 
Versa V 4750 340MB ad 


Versa V 4750 540MB ad color 
Versa M 4775 250MB dual ck 
Versa M 4775 340MB dud ck 
Voraa M 4775 340MB ad ck 




Veraa M 4775 340MB true ck 

Voraa M 47/5 540MB adek.. 4036 76 

Versa M 4/75 540MB Is res ck. 441629 

Voraa M 4/100 340MB ad color 406767 

Versa M 4/100 6IUMB ad color. 4746.20 

540MB IWrna color. 4746.20 


voraa M 4/100 540MB kua color 
Voraa M 4/100 810MB h» ros ck 
toady 4733S 270MB CO 

'toady 4*6 340MBCO. 

t^Mdy 4/C6M 420MB 2X CO 


' toady 5/D0M 420MB 2X CO_ 1663.37 


PloE 

nkcroLmor Power Pro600P966 


DeskJet 1200CPS 


LabdWmor XL OOSAMn. 
latwIWntor XL Plus DOS/Wm 


2/ilMII I a«i ATA 
won ui j 
425MIII «•»< AIA 
540MII » «*l At A 


Mi|*for 


MK Romus 

3221 2 Itill H4.ru J 
324.14 miii ru:m ? 

BAM mi *.< 'll .* 


CCfJNMR 


4."AMI IIM 
544MII HU 
nvMBIeM AIA 
I 2/0111 art AIA 


214.29 
236.66 
297 40 
422.72 


AVI «■ 


^‘Seagate 


BC500IAN 
BCOOOIAN 
BC750 LAN. 
UC9001AN 
BC12501AN 


4VHMHI ad Af A 
545MB I M 1 AIA 
///Mill Ml AIA.' 
Hill I eel AIA*' 

I 0( Ml (M ill .■ 


169 97 
199 69 


SMART UPS 

SMART 250 IAN H 
SMART 400 IAN 
SMART 500 l AN 
SMART t»00 I AN 
SMART 750 l AN 
:MART 9001AN 


wrnirRNtNoiTAL 


.evtar 7 SIAM 11 mm 


Arrukigs '.MU 


* on i not 11 ns 

f »«»• tsierdWOS 

*"'*V 'tKM' 4 VI /JlM ibvloserwl 
•^VIMmmwR BCBI2 
AVA(fU»84:!U?CDKii 

AiM|p*ei AHAI54.H I /«CHI 2 

AVA.'O.", vi II V 'U 71 MM 

AiMiatM 2047 VIII *14 M j 

INiwraae / an. not yin 


LH-l:JI.'.l»l-M'i'ni:ii.nrr.i.-i 


Hi JfariHitMS 


iPONIMIVn MOtM MS 


V 34 M 68 Mrnul m lit. 

V 34 2D HP eilerrMil *4aa 
14 48 Nw.mI m Hi. 

14 4M iilwtul wla* 


< 114IIlit R 144Hit MS 


0Hiiy«os 


am t WtA 144 hilwiNil . l,«. 

*.. ..I,. 

ACCtNIA 266 V 34 sUatiwiI elm 
ACCINM 266 V 34 e.torrvM »l„ 
It* I IMA M4 arternal »l,n 
OP IWAA 144 |hh ket s Ur 
<MMIMA 266 V 34 adwnd wU. 
Ot'IIMA .*06 V M oalernd rUi 




14 4 HmimI elu 
14 4 Mr* linear tola a 
34 26 6 adamd tola* 

34 26 6 Me. luwar tote. 

BOCA 

OwMd t rp raaa 14 4 eHernd tolar 
(kikna I rpraaa 14 4 aalarnd »1a> 

34 2118 mtor.uW tola. 

34 26 6 aatamd a tm 

MICROCOM 

•Makporte IS 14 4 
P M fcpOlll 1 a>U | '.VII .11 H 
Oaakpurta l ast I P V FC 788 . 


FREE TECHNICAL SUPPORT 
OR CDW’ CUSTOMERS. 






ternet: info@cdw.com 


CDW Sells for Less and Services You Better! 

(800) 959-4CDW 

FAX (70 8) 465-6800 OI9». COW (keapuiar Camara. Inc BYTE 1235 




Circle 126 on Inquiry Card. 



232 60 
266 25 
375.65 
414.14 


3Com Etwrknk IMS comko 
NR766 I ZjMft M t e hM 
Kj^EZJnkVoatoku 


69 76 
126 49 
54 95 


4 liAm Hmo 1V4 
LfAavik (ttmmur curabo 
M^Mhartv 14 4K daldla 


Megahorl r XJLack 14 4 dakvtu 


166 97 
249 93 
5967 


Mogah^U XJ.s k Gold 14 4 aitVIaa 
Mnqdterl/ V 34 XJack daldlaa J 
Now Metftn Bus Toaalar SCSl 2hoal 


^ Wave Jammar sound card 
Near Made UdmeOa Combo 
Henpin Tecti 14 4K (LrLiVl.u modem 
TacN 14 4K modnm.^T 
/ampin Tech FViernet I OBI adaplnr 
'impto Tech SCSI adaptor * 

Z"*> 130MB hard dnvn 
Sample Tcct, 170MB hard dm* 

Aak«4.M Ai’AltOO SCSI-2__ 

USR St.MbUer V 34 
4 I0BT 


JOicom (!6wmo4«modam I0IIT 
Xircom imernet.rnodoai 
Xecom Token Ikng 16/4 


Byla 6795 


PUTER DISCOUNT WAREHOUSE 


























































































































































































































The 

oatahriek- 

Now with PCMCIA option! 

The newest addition to Datalux's family of spacesaving computer productsl 
This I 4kg unit measures only 26x 12x5cm (IO^xS^"), yet is powerful —486SX 
to 486 DX2/66 with local bus video. Intended for situations where space saving is 

most important, it provides a rugged, portable, flexible PC 
solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA and Datalux 
LCD monitors, making it ideal for industrial control. 

vehicle, POS, institutional and presentation 
systems. It can be configured as a diskless unit 
(booting from PCMCIA devices or from a network) or a stand-alone system 
with hard disk, powerful enough for today's CAD or desktop publishing programs. 
Hinged lid is removable. 




Orders and Information: 1 800-DATALUX 
24-hour faxed data sheets: 703 662-1675 


Space-Saver 

Keyboards 



i 



The popular I 0kg desk and 
4kg portable flat models 
save 60% of the normal 
desk space, with full-travel, 
tactilly responsive keys. 
Footprint is only 28 x 16 cm 
(I I x6"). but the 100 keys 
have standard left-to-right 
spacing. Both models are 
XT/AT/PS2 compatible and 
are available in many 
languages. 


LCD Monitors 

Datalux stand-alone monitors are available in both I 8 
kg. desk/wall (which folds for portability) and 2.7 kg 
mobile/industrial, 64-grey shade, mono or 256 color 
DUAL SCAN versions. Both are 9.4" diagonal 640 x 
480 VGA and can be fitted with optional touch 
screen with integrated touch controller. The 
mobile/industrial unit (pictured with swivel 
mount) is in a rugged aluminum housing with sealed front bezel and 
controls. All models plug directly into the Databrick or are supplied 
with a 16-bit ISA bus controller. 




Desk/Wall Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. When folded or 
mounted on a wall, this 4 kg unit measures only 
29x24x I lem (4.5x9.5x1 T) and is rugged enough 
to survive as a touch system in harsh environments 
such as kitchens or factories. 



American Made 

Space-Saving Computer Products 


DATALUX Corporation 
155 Aviation Drive 
Winchester, va 72602 
Phone (703) 662-1500 
Fax (703) 662-1682 
Circle 132 on Inquiry Card. 


Datalux International. LTD 
Euro House 

Curtis Road. 11 Old Water Yard 
Dorking. Surrey. UK RH41EJ 
Phone 44 4-10| 306-876718 
Fax 44 + |0| 306-876742 


























Control PC, Macintosh, and Sun 
Computers from 1 Console! 


Supports any mixture of PC/Macintosh computers and 
Sun workstations - up to 4 in all 

Any platform's peripherals work with any type of 
computer in the system 


Full multimedia capabilities; keyboard, 
mouse, video, microphone, speakers, 
and serial port available 


Multiple users can access different 
computers simultaneously 

Convenient desktop size unit 


||M . ' 

7 I e • »r 

COMMA^ W 



autoboot 


Commander lm 

Cybex Corporation 

4912 Research Drive Huntsville AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 


TM 


Inc. 


500 


Company 



ealcr Program Available 

' --------- Made in USA 


Circle 128 on Inquiry Card (RESELLERS: 129). 



























800-2984727 


TOSHIBA 


72150 as low as 



T2100 


T2100 

■ Integrated Accu|)oint - small, accurate 
& easy to use 

■ lUiilt in AC adapter - small, sleek design 
& reduced weight 

■ 10.4" Dual Scan display 


Processor Screen HD Price 


486DX2/50 9.5" Mono 
486DX2/50 10.4" Dual Scan 
486DX2/50 8.4" Active 


250MB $1439 
330MB 2249 
330MB 3099 


T2150 

■ Built-in Cl) ROM Drive 

■ Built-in 16-bit sound, microphone, 
speaker & MIDI 

■ 10.4" Active & Dual Scan 

■ Built-in AC adapter - small, sleek design 
& reduced weight 

■ Integrated AccupoinC small, accurate 
& easy to use 


Processor Screen HD Price 


486DX4/75 10 4" Dual Scan 500MB $3539 
4860X4/75 10.4'Atlive 500MB 4679 





T4900 as low as 

$5499 


T4900CT 

■ 7SMHz Pentium - for blazing perfomiance 

■ 10.4" Active Matrix display 

■ Built-in l6*btt sound, microphone, 
speaker# MIDI 


Other Notebooks 
shib 


from Toshiba 


Processor Screen HD Price 


Processor Screen HD Price 


Pentium 75 10.4" Active 772MB $5499 


O PCs Compte.it Ail prices subject to change and do not include 
shipping All products or brand names arc trademarks ol Ihetr 
respective companies PCs Coinple.it, 34 St Martin Drive, 
Martbomugli. MA 01752 Phone (508) 6246400 Not respon 
sibte lor tyiwgraphical errors. 


T4800CT 

486DX4/75 9.5" Active 

T4850CT 

486DX4/75 10.4" Active 

486DX4/75 10.4" Active 

T3600 

486DX2/50 8.4" Active 


500MB $3559 


500MB $3889 
772MB 4099 


500MB $3719 



Versa M 

■ Digit Res. display available XOOxhOO res. 
on notebook 

■ Trite color displays available 16.7 million 
colors chi notebook 

■ RenK)val)le/Reversibledisj)lay 

■ Replace fk)()py w/ 2nd battery for 6* 10 lire, 
battery life 

■ Replace floppy w/ Versa Bay Ackl extra 
PCMCIA 

■ Built-in 16-bit sound, micru|)lKxie& 
speaker 

■ I tpgradahle hard drive - easily atkl 
more storage 



/ 'VV/’is \W 


Versa P 


Processor Screen HD Price 


486DX4/75 

4860X4/75 

4860X4/75 

4860X4/75 

486DX4/75 

486DX4/75 

486DX4/IOO 

486DX4/IOO 

4860X4/100 

4860X4/100 

4860X4/100 


9.5" Dual5(on 
9.5" Dooi Scon 
9.5" Active 
9.5" Adive 
9.5" True Color 
9.5" High Res. 
9.5" Active 
9.5' True Color 
9.5" Active 
9.5" High Res. 
9.5" High Res. 


250MB $3049 
340MB 3119 
340MB 3739 
540MB 3999 
340MB 3999 
540MB 4399 
340MB 4069 
540MB 4629 
810MB 4729 
540MB 4729 
810MB 5099 


Versa P 

■ 75MHz Pentium - for blazing performance 

■ Digit Res. displays available - 800x600 res. 
on notebook (10.4" on selected models) 

■ Removable/Reversible display 

■ Replace floppy w/ 2nd battery for 6-10 lire, 
battery life 

■ Replace floaty w/ Versa Bay Add extra PCMl 

■ Built-in 16-bii sound, microphone & sjteaker 

■ (pgradable hard drive - easily ackl more stoi 


- 


1 Processor 

Screen 

HD 

Pri 

Pentium 75 

9.5" Active 

340MB 

$43# 

Pentium 75 

9.5" Active 

540MB 

462! 

Pentium 75 

9.5" Active 

8I0M8 

4991 

Pentium 75 

9.5" High Res. 

540MB 

499* 

Pentium 75 

9.5" High Res. 

810MB 

531 

Pentium 75 

10.4" Active 

540MB 

49* 

Pentium 75 

10.4" Active 

810MB 

5» 

Pentium 75 

10.4" High Res. 

810MB 

57# 


Texas 

Instruments 


TravelMate 
4000M 
Shown with 
optional 
Dotking 
Station 




TravelMate 5000 


TravelMate 4000M 

■ Brilliant color display 


TravelMate 5001 

■ 10i4" Active Matrix dbpb)i 2MB Video! 
10.5" Dual Scan display with 2MB Videc>Rl 


(llSj)U! 

16-bit sourtd can! 

Integrated pointing device 
2TYpe II or 11\pe III PCMCIA slot 


Processor Screen HD Price 


486DX2/50 

4860X2/50 

4860X4/75 

486DX4/75 

486DX4/75 

4860X4/100 


9.5“ Dual Scan 340MB $2119 
8.4" Active 455MB 2379 


6$K colors on notebook display 
Built In l)u;d Lithium 1(H) Batteries 
16-bit Sourul Card. Speaker, 

Microphyte & MIDI 
User Replaceable 772MB Hard Drive (AcM| 
User Replaceable 500MB 
Hard Drive (Dual Scan) 

Infrared port for wireless connections 


9.5" Duol Scon 455MB 
8.4" Active 340MB 
8.4" Active 
9.5" Active 


455MB 

525MB 


2459 

2729 

2979 

3939 


Processor Screen HD Pri 


Pentium 75 
Pentium 75 


10.5" Dual Scon 
10.4" Active 


500MB $4991 


772MB 


M | Df c f AMDI EAT V lowest Price '^ 30 -Day Money ''FreeTech ^FreeSoftware ^Free < 
"T «V 5 VvfnrLEMI Guarantee Back Guarantee Support Installation Configurati 




















































NDS, PRICE 
SERVICE 


for 

/ Guaranteed 
Lowest 
Price! 



COMPUTER 

Atithori.-eU System 
Readier 


Aucntia 
81 ON 


Ascentia 9ION 

■ 10.4" Active & 10.3" Dual Scan 

I Ulhium Ion bailer) technology 
I ■ Intelligent power management to 
maximize performance 
I Iniegniietl Smaitpolnl small, accurate 
& easy louse 


Ascentia 81 ON 

■ 4X60X2/66 processor - to spew! timMigli 
your applications 

■ 10.4" Dual Scan display 

■ Replace floppy w/ 2nd hatter)' for 4 6 hrs 
battery life 


Processor Screen 


HD Price 


Processor Screen 


HD Price 


jg 1860X2/50 10.3^ Dual Scan 340MB $2559 

)9 1860X4/75 10.3" Dual Scan 510MB 2749 

1860X4/75 10.4'Adive 510MB 3829 

486DX4/75 10.4* Active 700MB 4129 


486DX2/66 10.4" Dual Scan 250MB $1969 
4860X2/66 10.4* Duol Scon 340MB 2109 
486DX2/66 10.4* Duol Scan 510MB 2259 


AST, AST logo are trademarks of AST 
Research, Inc. All rights reserved 


:oMPAa 


COMPAQ. 

LTE ELITE 





in tiitc 


Ko turn 410 


:>ntura 410 

Upgradable hard drive easily ;ukl 
i non* storage 

i2*bit local bus with I MB video RAM 
i Mended life NiMH batten technology 
' Compaq, 3-war worldwide* warranty 


LTE Elite 

■ 10.4" Actiw Matrix display 

■ Fast 4X6DX4/75 processor 

B Built-in AO adapter - small, sleek design 
& reduced weight 

■ I Upgradable Irani drive - easily arid 
more storage 


Processor Screen 


HD Price 


roiessor Screen 


HD Price 


I6DX2/SO 9.5' Dual Scon 350MB S2369 
KDXZ/50 8.4'Active 350MB 2839 


4860X4/75 9.5' Dual Scon 340MB $3129 
4860X4/75 9.5' Dual Scon 510MB 3499 
4860X4/75 10.4' Active 510MB 5029 

4860X4/75 10.4'Adive 810MB 5389 

Byte 6/95 


K 


£U 

COMPtEAT 

800 - 298-4727 




ThinkPad® 

755CE, CSE & CD 

■ Built in CD-ROM Drive (755(3) modeisonly) 

■ Built-in 16-bii sound, microphone, 
speaker (MIDI on 755 CD models) 

■ 10.4" Actiw (6SK colors) & 10.4" Dual Scan 

■ 14.4 fax/modern, speaker phone, answering 
machine & voicemail 

■ Built-in infrared 


Processor Screen HD Price 


ThinkPad- 755CD 


4860X4/100 
4860X4/100 
4860X4/100 
4860X4/100 
4860X4/100 
i4860X4/100 
4860X4/100 
4860X4/100 


10.4' Duol Scon 
10.4' Dual Scan 
10.4'Duol Scon 
10.4'Adive 
10.4'Adive 
10.4'Adive 
10.4'Adive 
10.4'Adive 


More IBM* Notebooks 


'fealwes Ml In (0 ROM Jim 


340MB S4099 
540MB 4449 
810MB 4899 
340M8 4999 
540MB 5349 
810MB 5799 
540MB 6349- 
8I0M8 6799' 


Processor Screen HD Price HProcessor Screen HD Price 


IBM ThinkPad- 
360 & 360E 


486SI/33 

4860X2/50 

4860X2/50 

486DX2/50 

4860X2/50 


8.4' Active 
9.5' Duol Scon 
9.5' Duol Scon 
8.4" Active 
8.4'Active 


340MB $1999 
340MB 2699 
540MB 3049 
340MB 3099 
540M8 3449 


IBM ThinkPad' 701 

4860X2/50 10.4'Duol Scon 360MB 

4860X2/50 10.4'Duol Scan S40MB 

486DX2/50 10.4'Adive 360M8 

4860X2/50 10.4'Adive 540MB 

jJMM# 10.4' Duol Scon 360MB 

486DX4/75 10.4* Dual Scon 540MB 

£*0X4/75 10.4* Active 360MB 

4860X4/75 10.4'Adive 540MB 


HEWLETT® 


PACKARD 


More Hewlett- 
Packard Products 


Processor Screen HD Price 


HP OneniBook 600 
Notebook PC 

486DX2/50 8.5' Duol Scon 
486DX2/50 8.5' Duol Scon 
4860X4/75 8.5'Dual Scon 
486DX4/75 8.5'Dual Scon 


I70M8 $2549 
260M8 2829 
170MB 3099 
260M8 3379 



HP LaserJet Printers 

HP I met let 5P punter (IBM, 600dpi) $879 99 

HP loser Jet 5MP printer (IBM&MAC, 600dpi) 1039.99 

HP Loser Jet 41 printer (IBM, 300dpi) $499 99 

HP LaserJeMML printer (IBM&MAC. 300dpi) 1019.99 

HP InkJet Printers 

HP OediJet 320 printer (portable) $299.99 

HP DeskJet 320 printer w/feeder 359.99 

HP DeskJet 540 printer 289.99 

HP DeskJet 560C printer 479.99 

HP DeskJet I2IMK printer 979.99 

HP OfficeJet 7(9 99 


HP OmniBook 4000 Hof book PC 

HP OmniBook 4000 

■ 10.4" Actiw & 10.3" Dual Scan 

■ Built-in 16-bit sound, microphone Ik sjjeaktij 

■ Replace* Hopin' w/ 2nd batten for $-7 hrs. 
batten’ life 

■ Built-in infrared for no hassle printer 
connections 


Processor Screen HD Price 


t® B ran *t Names, peripherals and software international508-624-6400 
J_g!#!bj«. It you don't sw it. CAIU 


4860X2/50 

4860X2/50 

4860X2/50 

486DX2/50 

4860X2/50 

486DX4/100 

4860X4/100 

4860X4/100 

4860X4/100 


10.3' Dual Scon 
10.3'Dual Scan 
10.3' Dual Scan 
10.4'Adive 
10.4'Adive 
10.3' Duol Scon 
10.3' Duol Scon 
10.4'Adive 
10.4'Adive 


260MB $2499 
340MB 2829 
520M8 3199 
340MB 3769 
520MB 4129 
340MB 3619 
520MB 3999 
340MB 4489 
520MB 4829 


Circle 148 on Inquiry Card. 
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298-4727 
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DPT Outperforms Adaptec. 


Powerful PCI 

SCSI Adapters from l l DPT 


► DPT beats Adaptec in 
every major category! 


PH2024 
PCI SCSI 
Host Adapter 


- Price 


-» Upgradablity 


- Compatibility 


DPT ► *PM2024 WEM 
Adaptec # AHA-2940 

DPT ► *Add optional hardware caching and RAID 
Adaptec •Non-Upgradable (BUMMER!) 

DPT ► •Complete, mature drivers in every major OS; 

all DPT drivers work with all DPT boards 
Adaptec •Different drivers for the 1740, 2740 and 
2940. (VERY CONFUSING!) 



"S.R.R 


►WantSffffl? 

OPT crushes Adaptec in benchmark tests! 


10 Bench - 

PCI SCSI Host Adapter Performance 


10 Bench" 

PCI SCSI Host Adapter Performance 


►75% Faster 

I 

Faster 

t 

► 80% Faster 




A DPT PCI SCSI Host Adapter is tlu* smart way to tap into the power of PCI. DPT outperforms every major competitor right out of 
the box, and you can add optional hardware caching and RAID for even more power and flexibility. So why choose anything else? 

Din - the smart choice! 

1 - 800 - 322-4378 

You may lx* eligible for our “ULTIMATE DEAL”- a 50% savings on our full line of higji-perfonnance ISA, EISA, & PCI products! Call today. 



NcfVSferr U|t » ^ i ^ J 

WlMKMS 

Afiprmvd OMKVTHI 

Distributed Processing Technology 140 Candace Drive, Maitland, FI. 32751 • USA PImmk* (407)830-5522 SaksFax (407)260-6690 • fi\X (407)260-5366 


Circle 133 on Inquiry Card. 
































New version! 


EAGLE 3.0 

AUTOMATED PCB DESIGN 


Soaring 32 -B 
Performance. 





Ue*‘ 


f\W 


CopP^^ote' 




PADS 


J OrCad 

<£3400+ 

1 Tango 


EAGLE 3.0: 


Layout Editor (32 bit) 

$499 

Schematic Module (32 bit) 

$599 

Autorouter Module (32 bit) 

$799 

Technical Support 

FFEE 

Complete Program 

$1,897 

Demo with Original Manual 

$12 

16-bit Version Still Available 




All product names are trademarks o I their respective organizations 


Finally! High-flying 
PCB design automation 
without sky-high prices for program 
modules, technical support, and 
maintenance! 

With EAGLE 3.0you get 32-hit power and all the functions you 
need in a single, affordable program. It includes schematic 
capture, layout editor, 100% autorouter, DRC, ERC, drivers, 
and libraries —plus copper pouring. There are no hidden fees 
or charges for maintenance and support. We'll even supply a 
conversion program that lets you transfer your current 
program's netlists into EAGLEs layout editor. 

Install EAGLE 3.0 on a 386 or higher and you'll be productive 
from day one — because we've also eliminated the complexity 
that makes competitive programs so frustrating and 
time-consuming. 

Call for a FREE INFO 

DISK today, and = =/ I ('"'I 

discover why EAGLE \__J OOl C 

3.0 is a value that 

soars above the rest. CadSoft Computer, Inc., 801 S. Federal Highway, 
qha qpq nope Delray Beach, FL 33483 

OUU-ODO-OOOO FAX (407) 274-8218, Hotline (407) 274-8355 

In Germany: FAX: +49 8635 920 


Circle 143 on Inquiry Card. 
















Pacific Coast Micro specializes 
in all your storage needs...If 
you see it advertised af a I owe 
price , we will BEAT IT! 


CES42QA 420M8 

CES540A 540MB 

Hi CFA850A 850MB 

CFA1275 1 27G8 

Aar lie 


1?MS 3 5* IOC SITS 

• IMS. .. 15* IK ... 189 

I0MS ....3.5’ IOE 255 

I QMS 35’ IOC. 366 


MOOEl 

2420 

SUE 

425MB 

SPEEO 

12MS 

TYPE 

.3$’ IOC. 

PRICE 

$175 

2540 

540MB 

12MS 

.35’ ®€.- 

199 

2700 . 

730MB 

10MS 

_3.5’ I0€ 

.232 

2850.. 

850MB 

.. 10MS 

3.5' IDE. 

.265 

AC3IOOO 

IGig 

I0MS 

3 5 IDE 

. 359 

IPS540A 

540MB 

Quantum 

--35* K)(.. 

$182 




CONNER CFP1060S 


SI3660 

545MB 

12MS 

. 3.5* I0€ . 

$190 

ST31230N 

ST3780A 

730MB 

10MS 

...3.5'IDE_ 

.239 


ST31270A 

106GB 

10MS 

. 3 5' IOE 

349 

ST32554N 



106GB 9MS 

...1GB. 9MS 

SEAGATE BABRACUOA 

1 MG CACHE. 7200 RPM. SCSI 2 FAST 
21G8 SMS 


5479 

499 


S1049 


LASER 
PRINTER 
MEMORY 

I HP1I. IID. IIP. III. HIP. 

I HID. & HIP* 

2 mb . $102 I 

4 mb . 167 

I HP lllsi. 4. 4m. 4si. 4simx I 

4rnb . 194 

8mb . 352 

HP C 

550C.2 

IIP Li 41 Imb . 54 | 

IBM 4019. 4019E 
2mb .. 112 I 

IBM 4029 Series ?mb. 96 | 

Panasonic 4410.4430. 

4420. 4450i 
2mb . 92 


1500. 500C. 


MOTHERBOARDS 


INTEL 486 VLB 


3VL, 5 ISA Slots. Ami Bios, Opti 
Chip Set. Ziffsocket. 256 K-Cache. 
4-30 PIN/3-72 PIN Sockets 

486 DX-33.$219 

486 DX2-66 .265 

486 DX4-100 .375 

486 DXw/o CPU.95 

8-30 PIN Sockets.109 


CYRIX 486 ISA 


8 ISA Slots. Ami Bios. Opti Chip 
Set. 256K Cache, upgradeable to 
486 OX CPU's, 8-30 PIN Sockets. 
486 DLC 40.$165 


SUPER MICRO P60, P66 


2mg to128mg, 4-72 pin 
Simms, 512K Cache. 4 PCI. 

2 Vesa, 5 ISA, 60. 66 
Selectable 8 '/ *x13 

586 P60.$539 

586 P66.545 

Pentium Board w/o CPU ..219 


SUPER MICRO P75. P90, PI 00 


Byte Magazine - 
"Best Overall” 
anti 

PC' Magazine — 
"Editor's Choice Award” 

2mg to 128mg, 4-72 pin 
Simms, 512K Cache. 4 PCI, 

1 Vesa, 5 ISA. 75,90.100,120 
Selectable 8H *x13 

P75.$599 

P90.899 

P100.1059 

MB w/o CPU.279 



Cirrus Loqk 
S pee<tSlar?4x 
SpeedSUrVL 
VlpctVLB 


SVGA VLB 1-2.1MB Upgradeable to 2MB $85 
DIAMOND PRODUCTS 

ISA. max. 1024x/68 Nl. 

72MH/. 24434.167 iw colors.$119 


VL-Bus. 16 md WinM.uk 1MB 
16 7 Mtf Colors. 72MH/ . 


119 


VL-Bus. 74MH/. 2MG VRAM, WM«ck l*JOOO 
GO MiAon WinMark, 2MB 299 

Slealth 64 PCI or VLB 2MB... __ 279 

Stealth 64 PCI or VLB 4MB __ 399 


FAX MODEMS 

14.4 Internal 
14.4 Internal w/voice 

U.S. Robotics Sportster 

14.4 Internal.95 14.4 External.105 

28.8 Internal.215 28.8 External.234 



CBBOMi math cos 


CONTROLLER BOARDS 


Promise DC4030VL-VIB, 

I0E Caching Controller.$ 95 

Adaptec 1542CK-ISA, SCSI Controller.199 

Adaptec 2742T-EISA, SCSI Controller.289 

Adaptec 2940 PCI/SCSI Controller.260 

IDE/10 card, 2s/1p/1g.15 

IDE/I0-VLB, 2s/1p/1g.27 

IDE/10 VLB Enhanced.35 

Promise 2300+.55 

Q Logic ISA SCSI.99 

Q Logic VLB SCSI.159 


MITSUMI 

FX001DE Int. double speed. 

250MS . $129 

FX400 Quadspin . 189 

TEAC. 

CD-55A QUADSPIN. 195MS. 
600KB Transfer rate.$199 

NEC 

NEC 3XCOR-510195MS 
Triple Spin . $255 

TOSHIBA 


QUAD 


Internal XM3501B 

$319 

EXTERNAL 


TXM350IE I50MG 


Transfer rate 600KB 

$375 



18308733.$25 

83D8740.33 

83S8733. 29 

CPUs 

I486DX2-66. $169 

I486DX-33 . 118 

CX486DLC-40 . 49 1 

ICX486DLC-33.42 

586 P60 . 405 

586 P66 . 465 

586 P90 . 595 

486 0X4-100 .385 

TAPE DRIVES 

Conner 420 . $165 

Colorado Jumbo 250 . 132 

Colorado Jumbo 350 .165 

DC2120 Tapes . 15 

Tracker 250 . 269 

Tracker 350 . 329 


AlilHCNAVMilLI 

1X3-70 $88 1X36-70 $156 

1X9-70 $40 2X|jj-70 $819 

4X9-70 $180 4X3670 $489 
16X9703578 8X36-70 31089 

(32MB) 


MONITORS 

lu/;L : liiucvUicii 
DX15M 15’. 28DPI. Nl. 60Khz. 

Rat. MPRII (110 volt).$335 

DX17F17 . 26DPI, Nl. 60Khz. 

Flat. MPRII.609 

MX15F15*. 28DPI. NI.60KH?. 
Flat MPRII..438 

ViewSonic 

15G 15" Monitor 

1280x1024 NI.60HZ. 

260PI.$399 

17G 17" Monitor 
1280x1024 NI.60NZ. 

28DPI..745 

20G 20" Monitor 
1600x1280 NI.76HZ. 

280PI.1319 

IfiVMMcN 

314’ 28 Nl 1024x768 .$219 ! 
515* .28 Nl 1280x1024..325 
717 .28 Nl 1280x1024 569 



srs/Ynvn 


DISCOVERY T6 

Soundblaster 16. 

2 Labtec Speakers. 
Double Speed 
CD ROM. 

Aldus Photostyler 
The New Grolier 
MultiMedia Encyclopedia | 
CD Bonus Pack 



. , LOW COST SHIPPING RATES AVAILABLE HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-1:30PM P.S.T. 

Shtppl»« •» dm ralundabla • No cancalUt lcrw onfaciaI ordar .tan* . N*. Ra«tockin 9 ft* on refund. within 30 day. • No rafuada attar 30 day. . Warranty roplacamant only • All p.lcaa final • Prlcat .ubiact to c 
MxaafKlartr t part ia«6«rt lor eaa«t«itacf TNdtairti art ■»# IMn rw#*cliw coapjaits; 214 JR. 317. 717, 4M $* »r» tiMtmjrti «t lalal Cory 

Circle 147 on Inquiry Card. 































































































































Finish Out Your Rack 
with a Magnum Commander 

■ Control up to 96 file servers with just 1 keyboard, monitor 
and mouse 

■ Supports all 100% IBM compatible PCs and PS/2 or 
serial mice; integral Sun and optional 
Macintosh support available 

■ 3.5 " unit is designed for 19, 23, 
and 24" rack applications 

■ Each unit controls up to 16 file 
servers; cascade up to 6 units 

I 

■ Control all computers locally, 
remotely, or both 

■ Auto Boot™ feature boots all 
computers without user 
intervention 

■ Push-button and keyboard 
controlled scanning standard 

I Rear peripheral access available 




magnum 


TM 


Commander 


Cybex Corporation 

4912 Research Drive Huntsville AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 


Inc. 


500 


Company 



o, Apple Computer, ,nc. Sun - 


>ealcr Program Available 


Circle 130 on Inquiry Card (RESELLERS: 131). 





























IBM 

(THINKPAD STOCK 

T/PAD 755C 50 MHz 4/540MB.3275 

T/PAD 755C 75MHz 4/340MB.3509 

T/PAD 755C 75MHz 4/540MB.3850 

T/PAD 360CS 33MHz 4/340MB..special 
T/PAD 360CSE 50MHz 4/340MB....2398 
T/PAD 360CSE 50MHz 4/540MB....2719 

T/PAD 360CE 50MHz 4/340MB.2760 

T/PAD 360CE 50MHz 4/540MB.3079 

SPECIAL 

T/PAD 755 CSE DX4/100 540MB....4099 
T/PAD 755 CSE DX4/100 810MB....4499 

T/PAD 755 CE DX4/100 540MB.4899 

T/PAD 755 CE DX4/100 810MB.5350 

NEW RELEASE 

PC 300 DX2/50 4/270MB. 

PC 300 DX2/66 4/270MB. 

PC 300 DX2/66 8/540MB. 

PC 330 P60 8/540MB PCI_ 

PC 700 P/9016/540MB scsi. 

PC 700 P/90 16/1GBMB scsi 
PC 700 P/75 16/1GBMB scsi 
PC 700 P/7516/1GBMB scsi. 

SERV ERS 
PC SERVER 300 SERIES.... 

PC SERVER 500 SERIES... 

PS/2 MODELS 
PS/2 9577ANO 66. 6/527MB.... 

PS/2 9577QNF 66 8/400MB... 


we 

will 

beat 

any 

price 

on 

IBM 

syste 

ms 


BRAl 


LOW PRICES LEADER 
SINCE 1983 

We export with international warranty 


HEWLETT PACKARD 


APPLE 

P/PC 6100/60MHZ.call 

|/PC 7100/66MHZ.call 

P/PC 8100/80MHZ.call 


DESKJET 320.290 

HP 4+/4M+. 1350/1835 
DESKJET 560C...450 
DESKJET 540....275 

HP 4SIMX.4140 

HP 4SI.2789 

HP 4V/4M V.1835/save 
HP 1200C.939 


1200 C/ps.call 

SCAN JET llcx .880 

HP 4L/4P.489/915 

HP 3c(new).call 

HP 5P....(new).call 

HP 660..(new).4551 

•All printer STOCK 


HEWLETT PACKARD COMPUTERS 

Notebook 

OMNIBOOK 600C DX2/50 & 75MHz 4/170/260MB.CALL 

OMNIBOOK 4000CT DX 4/100 8/340/520MB. save/4650 

Desktops/Towers 

VECTRA VL2/50 4/2 10 MB.__ 1100 

VECTRA VL 2 / 66 e 8/340MB. 1200 

VECTRA XU 5/00 8/540MB.3050 

VECTRA XJ 5/00C 16/1GB scai+matrox.......4150 

VECTRA XI 5/100C 16/1GB scsi+matrox.SPECIAL.. 

SERVERS 

NETSERVER LC SERIES.. 

NETSERVER LF SERIES.. 

NETSERVER LM SERIES. 


BUNDLE DISCOUNT 
COMPLETPACKAGE 


CONTURA 410 DX2/50MHz 

dos, windows, pcmcia , tabworks, built In mouse 

410c 340MB Passive color $2345 
410CX 340MB Active color $2799 

- NflVEH- 


3.12 

5/10 user.call 

25/50 user.call 

100/250uaer...call 


4.02 

5/10 user.call 

25/50 user.call 

100/250ueor... call 


COMPAQ 

Notebooks 


CONTURA AERO 4/25 170MB.. 

.999 

CONTURA AERO 4/33C 170 / 250_ 

1499/1699 

CONTURA 410 C 4/340MB..~. 

2299 

CONTURA 410CX 4/340MB. 

7799 

LTE Ute 4/40C 4/170MB. 

2299 

LTE Lite 4/40CX MHz 170/340MB. 

LTE Ute 4/75 MHz 340MB. 

. 4599 

LTE Ute 4/75 MHz 510MB. 

.4899 

NEW Prollnea Serles(PCI) 
PROUNEA DX2/66 8/420MB. 



PROUNEA DX4/100 8/420MB.„..1699 

PROUNEA PENTIUM 75 8/420MB.1899 

PROLINEA PENTIUM 90 16/720.2899 

PROUNEA PENTIUM 100 16/720.3099 

Deskpro XL 

DeskPro XL 4/66M, 8/535 MB .SPECIAL 

Deskpro XL 5/60M 8/525MB.SPECIAL 

Deskpro XL 5/90 16/lflb.3885 

Deskpro XL 5/100M.CALL 

SERVERS _ 

Prosignis VS SERIES.. 

Prosignia 300 SERIES.(NEW) 

Prosignla 500 SERIES. 

Proliant 1000 & 2000 SERIES. 

Proliant 1500 SERIES . (NEW). 

Proliant 4000 SERIES. 

Proliant 1000 RACK SERIES. 

Proliant 2000 RACK SERIES. 

Proliant 4000 RACK SERIES. 


BUNDLE 


DISCOUNT 


COMPLET 


PACKAGE 


COMPAQ PROLINEA 
DX2/66 CDS 

Mid Tower case , 8 MB ram,420MB hard disk. 1.44MB floppy 
drive, dos, windows, mouse, tabwork. Double speed CD Drive 
Speakers. Sound card. Ms Works. Ms Money. Ms Encarta. 
Ms Goll and lot ol other titles.. COMPAQ 14* SVGA Monitor 
.28 1024X768. 


$ 1945 


Authorized Serverice Center For IBM. COMPAQ, TOSHIBA & HP Systems. All Parts in SJ 
Also sell & Service AST, NEC & ALL OTHER DESKOP & NOTEBOOK SYSTEMS 


TOSHIBA NOTEBOOK 

T1910 486SX/33 4/200MB. 

1910CS 486SX/33 4/200MB. 

T1960CS DX2/50 200MB/340MB 
T1960CT DX2/50 200MB/340MB 
T2400CS DX2/50 200MB/320MB 
T2400CT DX2/50 200MB/320MB 
T2450CT 75MHz 320/540MB. 
T4850 75MHZ 8/510MB 81OM. 
T4900 75MHZ 8/810MB. 

T2100 DX2/50 MHZ 320MB. 

T2100 DX2/50 MHz 320MB 


All 

Models 
Stock 
Stock 
call for 
new 
LOW 
PRICES 
OLD 

MODELS 

ALSO 

AVAILABLE 


MODEMS 

SUPRA 14.4 FAX.79 

SUPRA 282.0 Internal.199 

HAYES 14.44.call 

INTEL SATISFAXION.call 

J.8. Robotics 14.4/28.8....call 


OPTICAL 

DRIVES 

IBM, HP, PINNACLE, 
SONY, fUJITSU, 
PANASONIC ETC. 

PIONEER 

“call lor prices & delivery. 


Memory & Hard Drives tor 
Compaq ,IBM, AST, Toshiba 
Desktop/tower 

4MB/8MB /16MB.165/399/645 

Notebooks 

4MB/0MB /16MB.220/420/840 

HARD DRIVE FOR NOTE BOOKS 

250MB/340MB/540MB. .299/399/552 


HP TONER 

HP4P/4.95/102 

HP 41 /4p.63/63 

HP Deskjet color.27 

HP 3SI/4SI.115 

HP Deskjet black.22 


CD CHANfiFH 

M.viaion 3D. 93 

v/I/ Vy IKV11 VVIjIV 

Pioneer 7X fiDink A^O 

S.blaator acai.175 

Pioneer 4X iBDIsk.2050 

CD ROM KITS 

Di.mond 5000 kit.425 

Mdla Valnn 1 inn kit 770 

Turtule Montoroy.345 

Tape Back-Up Drives 

Jumbo 120/250. 113/159 

Jumbo 350/700. 179/310 

Creative EdutainkiL.425 

NEC 2 vdx kit.299 

Trakkor250/350.289/319 

CONNER 420/850.185/285 

Power Tape 2GB.call. 

Wanglek 525/1GB.call 

Wangtck 4GB 4mm.call 

Exabyte/ Mountain 4/8GB....call 
*WE CARRY ALL BRANDS 

PRINTERS 

OKI ML32G/321.299/425 

CD ROM DRIVES 

NEC 2X/4X..185/399 

TOSHIBA 2X/4X.285/325 

TEAC 4X..299 

PLEXTOR 4x.435 

80NY 2X/2X SCSI.149.19C 

SOUND CARDS 


OKI ML 590/591.440/585 

OKJ OL41O0/410.645/520 

OKI 810/830.880/107S 

Epson Stylus.SAVE 

Canon BJC 600C.SAVE 

BOARD & DRIVES 


PCMCIA 

PRODUCTS 

PCMCIA 
NETWORK 
PCMCIA FAX+ 
PCMCIA DRIVES, 
PCMCIA SOUND 


1 GB FAST SCSI.540 


Computerlane 


Inc. 


Corporate Accounts 
Volume 
Discounts 
Welcome 


Outside California: 1-800- 526- 3482 

Inside California: 818-884-8644 • Fax:818-884-8253 

7500 Topanga Cyn Blvd, Canoga Park, Ca 91303 
Hours: Monday - Friday: 9 - 6 Sat: 10-5 


Campaq l« A Ragiatarad Tratentark Of 
Compaq. BM ta A Rtglatarad Tradanark Of 


All Ouotad Weaa Raflact A 9% Ctah 
Qacdunt Vlaa, Mm tar Card And Amarlcan 
Eiprtaa, Wlra Tranafar Alta Accaptad. 
Prlcaa Scibfacl To Changa Without Nadca. 


Circle 127 on Inquiry Card. 





















































































































































































SciTech 


Softwa 


FOR 5CIE 


RAN 


FowerStation.TJ 


MICROSOFT FORTRAN 
POWERSTATION 

Develop & run Fortran programs of virtually any size 
& complexity with Microsoft FORTRAN PowerStotion 
family of 32-bit development systems! Migrate 
Fortran code from other platforms with little or no 
modification! Get unparalleled price/performonce! 


—- —« pmc/pci lUIIIIUIKf 

Save lime in code development and maintenance using the Windows integrated 
development environment. Coll MOW to order or request o FREE Test Drive Kit! 

IX)S & Windows price.$549 

Windows NT price.. 


MAPLE V 

Mathematical (numeric, symbolic, graphi¬ 
cal) computation system with extensive pro¬ 
gramming facilities, more than 2,500 func¬ 
tions, 2D/3D color graphics and animation. 
Displays and prints in standard math nota¬ 
tion. Used world wide by engineers, scien¬ 
tists ond mathematicians. Includes math 
coprocessor support. 




\l®lcV I 

l Jjjj 

1 


IH)S, Mat, Windows price . 
UNIX price . 




JMP 3.1 

Statistical Discover}’ Soft nan » 
from SAS Institute, Inc. 

Statistics is not just data reduction and analysis, it's 
data discovery. JMP's unique graphical opprooch to 
statistics allows you to see your data from many dif 
ferent perspectives quickly, easily. JMP's ever growing 
1 st of statistical features includes: extensive linear ond 


nonlinear model fitting, including regression, ANOVA, MANOVA, ond random effects 
models. Statistical quality control analysis, extensive survival analysis, and exclusive 
integrated design of experiments. Amiable for Window 2nd Quorler '95—(all 
Mac, Windows price .. 


STANFORD GRAPHICS 

With Stanford Graphics' Graph Gallery of 171 
graph types, you'll always find the right 
groph for your technical data. Error bar 
charts, X-Y plots, bubble plots, histograms, 3D 
surfoces and contours, and curve fitting are 
just a few of the graph types available. Link 
your Excel, Lotus 12-3 or ASCII files directly 
into 0 powerful 4 dimensional spreadsheet. 

Windows price . 

Windows NT price 


Pre 


*D«£ 






So"*** 


MICROSOFT 
VISUAL C++ 

If you program in ( or C++ and use MS DOS' , 
Windows or Windows NT™, Microsoft Visual C++™ 
(version 2.0) is THE product to use. Visual C++ fee 
tures an optimizing compiler and a stole of the art 
Integrated Development Environment that includes a 


I protect manager, incremental linking; just in time debugging; books online ond a 
whole lot more! Get outstanding volue by enrolling in the subscription progrom. 

Single product price.$399 

| Subscription price .. ’ .$499 


THEORIST 


Eosy to use interactive symbol math 
ond graphing program. No progrom 
ming language to learn, no syntax 
errors to puzzle with. Enter equations 
with the built in outliner. Point and 
click structures from the palette. 
Rearrange your equations by 
"dragging" Version 2.0 


Windows, Mac price 


.$279 


CS ChemDraw 

Specialized tools for drawing chemi 
col structures as well os powerful 
general purpose drawing and text 
tools You con organize ChemDraw 
structures with ChemFinder or Irons 
fee them to Chcm3D for molecular 
modeling 

Mac, Windows price 
Academic price 
Student price 


$399 


CALL 


To order or for more information call 

1.800.622.3345 

ask for our free 116-page catalog with 
more than 1,850 products! 


See us on the Internet! 

Our URL is hftp://www.scitechint.com/scitech/ 

ryi hmnohond. lot 7S?S N (Mon kmvt. (lx 090 16064/7003 

SciTech M 31 ? 486 9191 . fa 312 486 9734 

- t-M0.622.33201* 0 (oiMemd Eeufa fot In! 

Circle 144 on Inquiry Card. 


SCIENTIFIC, 
ENGINEERING 
& TECHNICAL 
SOFTWARE 
IS OUR 
SPECIALTY. 


GET EXPERT 
TECHNICAL 
SUPPORT 


BEFORE YOU 


BUY. 


CALL FOR 
MORE INFOR¬ 
MATION & 
FREE DEMO 
DISKS. 


EXCELLENT 
SERVICE IS 
OUR MOST 
IMPORTANT 
GOAL. 


GET 

PERSONAL 
ATTENTION 
EACH TIME 
YOU CALL. 
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WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


WE ACCEPT PO'S 

FROM QUALIFIED FIRMS i 

M 

E 

M 

O 

M ^ SECURITY WILL CALL WINDOW NOW OPEN! 

|% f NO SURCHARGE FOR MC, VISA AE & DISCOVER 

CACHE MEMORY 


BATTERIES 


TOSHIBA LAPTOP MEMORY 



CM 

■ gS | N 

WU1 

MIU4 

14MU4 

I2K4 


400 
■ 00 
MM 
000 
000 


• 00 
• 00 
7000 


* * CAU FOR NOTEBOOK AND LAPTOP BATTERIES * * 


IBM PS/1, PS/2 MEMORY MODULES 


Individual D-RAM ChipsHlNTEL Math Chips 


111*1 

srsss, 

IP 


ns t» «M 
M - 

t» too I0> 


ns ns in mi 


000/1 
m/n 
■an; to ox 
sow; to ox 

MXM/OX (Oen X*) 
•WO/ SX (Don Ml) 
kite SX |Om M) 



CYRIX DRx’ 386 to 486 Upgrade 

Clock Doubler 


‘Sta'tocftfayoon* 

* Ct K t OouPOn g tec 

* CompdOMi urtOt « 

* Com*-*)* mm I) 
•IHootQ—Ow Mwtoidne 

* (aytolMMt oOomI is 


I.JJL0U1 3nte? i 




m. w svj «6*JCtro 
> sm«* t»« m r*— 

A*l 4-/1 MV «*.* 


ootoMnsn 

rsi a rsi.T0AM i* 

WmCmSm. 

A*2T* HO u» bo sio'vjTm no 


AfM HO IM »• MO va /* no 

¥*■ *mi r» 

vet* Hm Mmhm, FC Stum am 
VjA* kart h.W. PC tew 4*4 

to V MUOMOr ft VMC 


CX486 0Rx ; -25/6O 22900 

CX486 DR*-’ 33/66 27900 

CX486 SWP 25/60 22900 


MO) 

ss 


17MOO 

1000 

moo 


DIMM MODULES 


SIMM MODULES (Add $5.00 for SIPP) 


3M0* bmt // 4000*7 * , ■ H B 

V«M/; 4000X7. Olbtx SV9I8 

S^tSi BOVAW VTtlC 
vote Item/ 1 4000x7 m.m Ml «t 
400. IMMU *HM m m*'> 
m vup,rAo*nu«4*»*.i| 


IBM NOTEBOOK & LAPTOP MEMORY 


note ntc. not asm 
noc /ooc nocasm 
me 



1000 900 000 

MOO MOO 0700 4000 

MOO MOO 0300 4100 3000 

- ISO 00 14900 1)000 

AM 09 


iiiirn ,T,T, nir— 

pm : : M 

P = S I 

/? M A MM S*mor. 


CYRIX FASMATH PROCESSOR 




IMftetMSMCSaivtel 

ixMnmtsiMi 

IM 0 XJN rs*» umbo Bft rs*. 
1X40. nsu rilM* 

IMMoMftO ’WBOB4 


Uwt|MB« Itfc PSte*.C5 
tlte^oOB* BOtPSIhteOS 

th«*pM MIC CS 4Mv*. 


4/940 

MOM 

M« 

MOM 


COMPAQ MEMORY MODULES 





srs 

ItegUaM* 

m . m 

“tss 

1M*fM 
4IA*| M 
1 ftb«l«N 

4 *ni3is 

4U*|U 

MM i>f 

X74Im| M 

66* m 


11)1)1 aoi 
11)137 001 

l lk. ) I D»l 

H '< ■ 

l ll. J* l» 

in ■ m 

"I'l'.t,! 


41.34(11 

41/M ''I 

'•1.41.1)1 


lisss: 

44*14/Ml 


M40 

• M40 

7ft M 


ftM 

IMM 

IMOO 

Mm 

is 


340M 

MM 

B 


COMPAQ LAPTOPS & NOTEBOOKS 


ZENITH MEMORY MODULES 


M0O( l AMI UPC RADI 0 AST PART • PRICE 

/.HMw'.ij. n. TO. 33t 1M*g /AJOOOMI VI (JO 

AI86/33.26, 20.33E. 4MWA 4Mm /A3000MK 180 00 

/386SX ?Mtq / 605 I in.xh.An 11900 


MAGNAVOX 


iri/Too 

ITF/3M&70 

III 1111.70 7V 75C 

IT! lltf/TB 7S,7SC 

ITT llll/TO 75. 75C 

III lltl 475C.JX.7t4/75t 

ITHITI 475C03C7V/754 

ITi tiff 47SC/3X/73E/7SI 

aim 

aim 

aim 

CmmH» III (Mt 


171175 <M 


mm m 

179/00 004 
14733/OOP 
14733/ 000 
14733/ M4 

non/Ml 

11*304 Ml 
11*305 Ml 
144/90 Ml 
144/90 M? 
144/90 on 
13949/Ml 
IJ94MMI 
i: 


- • ■» 
IMOO 
37900 
43900 
I WOO 
■.cm 

71900 


■BmmMnMMnMRMmMMmMHMRRMR 

MEMORY BOARDS 

IBM Compatibles * PS/5 


C.mhxj 475 V75C 475CX 

An* 4.75 43J4 


144571 Ml 
144531 Ml 
190537 001 


16 BIT MEMORY BD FOR 2S6. 3W AT • OK 8Meq Bd 4 0 LIM Ctenpjl • 

FFMS* VwuMt SpM Uriiwiy AdtHessiHQ • OpetJMs MCPU Speed* to 33 
| S m w li Dmiw», Miltoli ojiiw * It. onio Of Bkm Mt tm tdS, Mpim I 
■MUiN 2M*| $159 00 4Me| - $239 09 Wl*| - 1390 M mm 


9 tm XPQ tl 
(tofllMMhn A4«**44 cj* 4 
IJKH/MRI5 084 V l|W«CM* 


XV a m •*•*** • te»M 3 Oh note teixxn te 

*4**on*4 mJ’ioSrtV) »tS«nx*n«^o tin 

• ■*»xhani«t* «*tente M «c*f4 4JC VTA 




• Ex|Mnd*d nwrnwy lor XI • l*n 4 0 comport 0 7Mcg *Ums 256x1100 
IMry $1M 00 TMry 1229 00 


IBM P/S2 32BIT EXPANSION BD. 


* I6M»«. (xl (xptMl Memory Bd lor P/S2 70.80.90. Lm 4 0 
OMeq 2Mcy 4M«) 8Mry 16Me«i 

1139 00 1231 00 1310 00 1499 00 1169 00 


PS/2 MCA 0-8MEG EXPANSION BD 


41 OMtelPS HR 4M4 to u*mt te 

xii mu*xctu4ir6mi rsxei K*mn**a whi 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, ^-4 PST 
AH products brand new & guaranteed • We buy excess inventoiy 

Tmtmtiksmnglslmdntti their respective companies. 

nn“e®ssg 


1 0 BMeo Extended and/or En»M Memory tot a* IBM 
P/S2 Modeft 50.50/. 60. 55SX. 66SX. 16 Oil 4 0 LIM Comp* 

OK 111.00 2Mcg 199 00 4Me« 203 00 flMey 449.00 



25825 Lockness Avenue • Torrance, CA 90501 

1 - 800 - 433-3726 

(US and Canada) 



PCMCIA VERSION 2.0 


S NAMCxmM IUI*. 

5 HAM C*mM 74X1 •. 

7* 57* tDate 14* IAaO*m 
14 40IV14 400 (Xitel J* IWm 
Cj.4 11SA *iA4| 


IM 5754 Ml I MM* Cx4 
m ■** l*MJ*. IkM* («n4 SCSI 14) 
in CD Ham5CSI 
•00 4Minn.M4Hrimw4.xl 


7/5 


CM T,|»al K)5 4A| .<*><) Omv« 319 

Mft tie* ■ IM M| *te4 IIh«* »•*>► 

IM fi***l I ft 4A| Kx4 0*w* 43* 

FLAW ME MOOT 2 SMeo 219 00 5Ury 79900 IOMm 45900 TOMn/HOO 


LASER PRINTER MEMORY UPGRADES 


IIUPCRAMB MM 7S4A 



7 3 35 4 S * » M » 


8 


IS 

v8 


B 

& 

■ 


S 

Si 


H.P. COMPATIBLE FONT CARTRIDGE 




s n.x Cod* i MX-. 




I IBM 4011 
IIPII06I 




m so* wm )3D»Pir. 


*ss 


310-539-0019 P ^c*toc^ V CAii 

FAX: 310-539-5844 ST TOU 


SECURITY WILL ^ ^ „ eT 

ESTAB. CAl , Mon-Fn, 8:00 a.m. to 5:00 p.m. PST 

1985 NOW OPEN Ui ’ 10:00 a m ' t0 12:00 n °° n 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 


Circle 145 on Inquiry Card (RESELLERS: 146) 












































































Circle 140 on Inquiry Card. 


CALL ABOUT 
WINDOWS 95 
VERSION 




HSi 



Remotely Control PCs over LANs, 
the Internet or Phone Lines with 


REMOTELY POSSIBLE 


Powerful, Full-Featured, 

Easy to Use and Fast! _ 

Outperforms ReachOut, 
pcAnywhere and Carbon Copy! 


"Intelligent'' Remote Control, File Transfer, 
Chat and Remote Printing - True Windows DLL 
software for all environments! 


Runs over TCP/IP via Windows 
Sockets, over Netware, 

Netbios, or Windows LANs and 
via modem serial ports! 


P.O.BOX 6898 
HOUISTON. MX 01746 
TEL (508) 429-6482 
FAX: 15081429-3179 
E MAIL: salei@avalan.com 


IN THE O.X. CALI: 

MORION HOUSE. DITTON STREET 
IlMINSTER. SOMERSET TA19 680 
TEL: 01460 57001 
FAX: 01460 57060 
EMAIL 75300.7568 
ccrnpuserve.com 


100% Windows DLL- requires 
no DOS TSR! 


Uses less than 200K of 
Windows memory! 


Very low RAM and disk 
requirements! _ 

Automatically matches video 
color systems and 
resolutions! 


m 

M/i io«» t 

Windows 

CovinuM • 


REMOTELY POSSIBLE I DIAL - 
for home and travel. Supports over 200 
modems up to 230.4Kbps including V.34 
PCMCIA and ISDN adapters. NASI, INT14 
and Telebit ACS support. 

Licensed for 2 PCs. $199 

REMOTELY POSSIBLE / LAN - 
supports all networks including Novell, 

Netware, Windows for Workgroups and 
Netbios. Includes one Dial version. 

Competitive licensing starting at $599 (200 
users per site), includes 1 FREE Dial version. 

REMOTELY POSSIBLE I SOCKETS - supports TCP/IP 
via Windows Sockets, works over SLIP, PPP and the Internet. 
Prices start at $298 (1 Host and 1 Viewer); add-on packs available. 



■REMOTELY POSSQLE a^ 

kanOtn wave aacfi wmpfe. specOy art ap, tower 
- MnkmskUgvww 


Windows 
Speed Crown Award 

PC Week 



Best Overall 
v Quality Award v 

B yte Magazine 


Ease of Use 
Award 

Info World 


INTRODUCTORY OFFER! 

SOCKETS Version only $99 (Save SI 99') 

(800) 441-2281 



with a Rose keyboard monitor switch 



Call today for free catalog 


♦ Print servers 

♦ Data switches 

♦ Keyboard/video control 


800-333-9343 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU’s from a single keyboard, monitor, and 
mouse. Serve View is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea¬ 
tures, performance, quality, and support and you’ll find Rose 
can’t be beat. 


P.O. Box 742571 ♦ Houston, Texas 77274 
TEL 713/933-7673 ♦ FAX 713/933-0044 


Call us to discuss your application 
or to receive your free information kit. 



Circle 138 on Inquiry Card (RESELLERS: 139). 


JUNE 1993 BYTK 2BA 
























































MEMORY, CPU'S & COPROCESSORS 


SINN NODULES 


comma 


30 PIN SIMM MODULES 


Description 

I00NS 

SONS 

70NS 

60NS 

2S6X9 

$9 

$12 

$15 

$17 

IMEGX3 


$36 

$39 

$41 

1 MEG X 9 

$34 

$40 

$42 

$46 

4MEGX8 



$124 


4MEG X 9 


$129 

$139 

$148 

16 MEG X 9 (36 CHIP) 


$668 



SIPP ADO $5 00 



71 PIN SIMM MODULES 


512X36 2MEG 


$88 

$94 

$108 

1X32 



$148 


1X36 4MEG 


$148 

$176 

$198 

2X32 



$288 


2X36 8MEG 


$302 

$306 

$378 

4X32 



$488 


4X36 I6MEG 


$518 

$538 

$598 

8X32 


$518 

$548 


8X36 J2MEG 



$1175 

$1275 

16X36 64MEG 



$2695 



IBN Memory Compaq Memory 


MODEL MEMORY PART# PRICE 

AMBRA Enterprise 386. Murdla 386. Sprlnta 386 
2MB N/A 

8MB N/A 

AMBRA Enterprise 486. Murdla 486. Sprinu 486 
4MB N/A 


MEMORY PART# 


$93 

$328 


PS/I and 386/SX (2121) 


16MB N/A 
2MB 92F9935 
4MB 92F9694 


$196 

$648 

$88 

$198 


PS/2 30/286.25/286. 
Adpt Brd 1497259 


$35 

$98 


CPU'S 


80486 5X725 
80486 5X/33 
80486 DX/25 
80486 DX/33 
80486 DX/SO 


iny 


$78 

$98 


80486 DX2/S0 


80486 DX 2/66... 


80486 DX4/7S... 
80486 DX4/IOO . 

PENTIUM 60 .- 

PENTIUM 66 . 

PENTIUM 90 


.$138 

$158 

$198 

$148 

$188 

$268 

$298 

$288 


5I2K 3Of5348 

2MB 30F5360 

PS/2 35SX. LS. 40SX.7O-E6I; 061; 121. Adpt Brd 
6450609; 34F30II. 34F3077. 502. 55SX. 655SX. P70. 
SSLS, 65LS X Station 120 8 130 IMB 6450603 $39 

2MB 6450604 $94 

PS2 50. 50Z. 55SX. 60. 65SX 2 8MB 1497259 $198 

2-16MB 6450609 $368 

PS/1 Consultant. Essentials 8 Expert models x43. *44 8 
PS/Valucpo«nt all models except Cxx series 

4MB 96F9290 $198 

16MB 96F929I $598 

PS/2 70-A2I, A6I. B2I; B6I. PS/I Consultant. Essential 8 
Expert models xl I. xl3 8 xl4. PS/Valuepoint Cxx series 


PENTUIM 100... 


CPU Cooling Fan... 


$348 
$598 
$779 
- $9 


IMB 6450603 
2MB 6450608 $J 
PS/2 35SX; LS. 40SX. SSSX; LS. 65SX; 

4M8 34F2933 $1' 

PS/2 90 XP. 95 XP. P75 (Pairs). 56 57 (all) 76. 77. 

PS/I Plro 2123 2MB 6450902 $1 

PS2 90. 95 XP. P75 (Pairs) 56. 57. (aft) PS/1 Consultant. 
Essential. Expert xl I. xl3 8 x!4. PS/I Pro 2123. RS/ 


CPU DOUBLERS 


Sm0e Chip Upgrade Clock Doubling Technology. 
Compatible wtth 3860X CPU Socket DOS. Windows 
8 OS2 Caompatible. Uses Industry Standard Math 
Chip. Easy To Install • About IS Minutes 


6000 

4MB 

6450128 

$198 


8MB 

6450130 

$338 

PS2/2 355X; LS; 40SX 

8M8 

6450129 

$338 

PS2 70*tand 80s 

2-8MB 

6450605 

$297 

32 BIT BOARDS 

2-14MB 

34F3077 

$225 

32 BIT BOARDS 

4-16MB 

34F3011 

$318 

PS/2 80-A2I. A3I; A6I 

4MB 

64SI060 

$188 

PS/2 80-041 

IMB 

6450375 

$78 

Pin 80-111:311. 121:321.081; 161 
2MB 

6450379 

$94 


4010 RI506000(16MB) $768. 40)3(32MB) $1598. 
4036(64MB) $3298 

IBM Laptop Memory 


CX486DRX 1 -16/32 .. 

$198 

Thinkpad 300. Ambra Trefca 

2MB 33G9288 
8MB 33G9289 

$128 

$368 

Cx486DRx*-25/50 . 

$228 


Cx486DRx' 33/55 

$278 

1 ntwpM 3>uv. lov. »c 

AMD /AiAlTfl 


Cx486SRx* 2S/S0 

.$228 


16MB 6060379 

S318 

till 

486OLC40. 

$68 

Thinkpad 500. 5 IOCS. 2618 

4MB 8189098 
8MB 8189099 

$198 

$398 

$848 

486DLC 3 3 .. 

_ $58 




16MB 

FTTTTTT^m 

171 

CL57SX 

Thinkpad 700. 700C. 720. 72C 

4MB 07GI420 
C 7S0C 

$208 

REDUCED! j|yL 

80)80 MACHINES: V< 

80)87-I6MH/ 

J 

$28 

Thinkpad 7I0T 

PS/Note N45SL 

DCkilt CJ /" CV 

8MB 07GI42I 
16MB 6665109 
4MB N/A 

8MB N/A 

2MB 92F8804 

SMB ATntV 

$378 

$898 

$188 

$318 

$108 

COO 

80387 20MHa 

$34 

rVX, Nil. XL. 5 a 

<no U/CjI 876 
iMU AYr.uni 

t | OQ 

80387 25MHj. 

$38 


inu u/Viio/z 

OMO ATr 1 

>lbb 

$418 

80J87 )3MHi 

$49 

i kincv i iA(v i neat 

onB U/Uloio 

0O387DX. 

$74 

LalylU|l 1Y J JJA, LTVJA O » Jl vV i C 104 

$98 

80)87-5X16 

$38 


irto F7TV777 

iMQ TQC 1 AAA 

80387-SX20. 

$46 

1 iA<V DCKI/^TC lb*) AAII V 

ino fttiwu 

OMB TOClAAl 

>IIM 

$358 

8038/-SX3J 

$64 

L »vJr>, L 1O* vWLT 

onB /tTIUOI 


| 0038 751. 


8000 MACHINES: 

8087-3 SMHi_ 

8087-2 8MHx ... 


80180 MACHINES: 

80287 6MMi........ 

W2f74MHk 


$38 

$48 

$78 


MEMORY 


MODEL* 

PREMMIA 


80287 IOMHi 
80287.XL_ 


$19 

$24 

$49 

$48 

$78 


• KttMIHM/ 

• MM/40NM/ 
•MR/HMM/ (W) 
RMR/-))MH/ |SX) 


DRAM CHIPS 


Type 

1 IONS 

I0ONS SONS 

TONS 

60NS 

64X4 

$225 

$245 

$2 95 



256 X 1 

$185 

$240 

$300 

$3 15 

$320 

256X4 


$545 

$595 

$645 

$6 95 

1 MEG X 1 

$4 40 

$4 90 

$575 

$6 45 

$675 

IMEGX4 



$2600 

$2900 

$3400 


MEMORY PART0PRICE 

4MB 501159 001 $188 

8MB SOI 159-002 $368 
16MB 501159-003 $768 

ADVANTAGE 3865X720:25. PRO SX/25 BRAVO 3/33*5 
2MB S00962 00I $88 

8MB 500962 002 $348 

BRAVO NB486 4MB $198 

16MB $798 

ADVANTAGE PRO 4860X/33.SX/2S. BRAVO LC 4/ 
255. 33;33S. SOD. 4 66D 2MB S00987-00I $88 

4MB 500987 002 
16MB 500987 004 

PREMIUM 386/25: 33; 33T II 386SX;16.20.25 

IMB 500780-003 
IMB 500780 002 
ADVANTAGE 486/25. 33.33P.SX20. BROVO 4/33; 486/ 
25. PREMIUM 4/25. 33TE. S£ 4/332MBS007IB 004 $68 
2MB 500780 005 $68 

ADVANTAGE 466/25.33 33P5X20.POWER PREMIUM 
3/33.4 33. 33S 500.660 PREMIUM 386/33TE. 486/2S.E; 
25TE. 33. 33TE. PREMIUM II 386/25 33. 486/33. 486SX/ 
20PREMIUM SERVER SE 4/33 4MB 500780 004 $178 
8MB 500780 001 $396 


$164 

$578 


$48 

$48 


256X16 VRAM (WE) 

256X16 VRAM (CAS) 

Call Toll Free 


$49 00 
$39 00 


POWER EXEC 3/2SSL. 3/2SSL C.EL 

4MB 



POWER EXEC 4/2SSL/3 3SL 4MB 


$178 

$768 

$178 


I L 


PREMIUM EXEC 286.386SX/20.2S.2SC 

4MB 

BRAVO NB486 4MB 


ASCENTIA 900N, SOON 


$178 

$188 

$668 

$198 


Prosrgno 5/60 
Proliant 100 S/60 
Proliant 2000 4/30. S/66 
Proliant 4000 4/50. 5/66 


Compaq Laptop & Notebook 


Concerto 486 

4MB 


$188 


SMB 


$358 


16MB 


$698 

Concura 320. 325, C 

2MB 

139497-001 

$98 


4MB 

139498-001 

$174 


SMB 

139499-001 

$316 

Contura 4/25CX 

4MB 

146520 001 

$178 


SMB 

146521-001 

$338 


16MB 

146532 001 

$718 

SLT/286 

IMB 

110235-001 

$75 


4M8 

110237-001 

$218 

SLT386 

IMB 

118303-001 

$79 


2MB 

118304 001 

$108 


4MB 

118)05 001 

$198 

Lte 286 

IMB 

117081-001 

$79 


2MB 

117081-002 

$99 


4MB 

117081-004 

$178 

Lte 3865/20 

IMB 

121125-OOI 

$98 


4MB 

I2H25-002 

$208 

Lte Lite/20. 25. 25C 

2MB 

129769-001 

$1)8 


4MB 

129769-002 

$208 


8MB 

129769 00) 

$388 


16MB 

129769-004 

saoe 

LTE Lite 486/2SC 

4MB 

1423)7-002 

$178 


8MB 

142337-00) 

$348 


16MB 

142337-004 

$718 

Aero 3 3voh 

4MB 

190532-001 

$188 


SMB 

190597-001 

$358 


Laser Printer 
Memory 


NO Pi TAR Will CALLS OMIT 


MODULE 

Canon LBP4. 

4 Lite t 4* 

Canon LBP 430 
Epson Action Laser 
11.8000 

Epson ♦ 6000 and 
rruny more 
Epson Action 
User 1000 ft 1500 
Fujitsu 7100 
ft 7200 

HP DeskJet 500. 
500C. 510. SS0C 
and 560 
HP 2. 2D 
HP 3. 30. 3P. 2P. 

2P* 

HP User jet 4. 3S*. 
XL 300, I200C 
IBM Laser 4019. 
40I9E (3 5MB) 

IBM Laser 4029 
NEC 90. 290 
NIC 95 
OKI 400 

Packard Bell P89SOO 
Panasonic 4410/44)0 
Panasonic 4420/4450 
Panasonic 4450 
Panasonic 4400/5400 
QMS 410 

Touba Page User 6 
Tl XL/PSI7/PS3S 


$118 

$128 


$164 

$228 


$38 (2S6K) 

$98 


$114 

$95 

$104 


$164 

$155 


$88 

$125 

$118 

$118 


$206 

$174 

$178 


$129 


$198 


$119 $159 $249 

$99 $168 

$44 $98 


For US and Canxkm Or dm on ^ 

HOURS: M-F 7AM-SPM / SAT I0AM-3PM PST 4133 50 75 

TKHHCAl ft CUSTOffft SERVICI CRL 

17013 194*0104 Tiwaeil SMftSNt. UH(Nn >i ii) Vi+ptng xmaminMA ottitx awn Unw ww m . lotxunm >000 a Go w iwwm Afmt MV 

' ' Nl T M on ipv«uwaJ COO aRd 001< j,lw«« • (AmS i CONDI TIONS: MJ\ totimfanf lee on itKnttx mUmp MRays K 

10 WAAPANIY Nl PI A< I Ml NI ONI T Atl PPKiS IINA1 PXK IS SUPft ( I TOCHANbi N)pnii»i. 

4*4 iet IP/ /a/ \x. .■***•> 


In Touch with Tomorrow 

TOSHIBA 

Toshiba Hemory 


MODEL 
PRICE 

Deskpro 286E. 386 20. 20€; 25; 25E 

IMB 113131*001 $59 
4MB II3I32-OOI $188 
Deskpro 386$ 4MB Board 113634-001 $254 

4MB Module II2534-OOI $188 
Deskpro 386 20E; 25E 4MB 113645 001 $238 

Deskpro 386/33/331: 486/25. 33L.SOL. Syscempro 

2MB 115144 001 $108 
8MB II6S6I-00I $378 
32MB 116568-001 $1458 
Syscempro. Deskpro 6 SKT 

EXP BRD W/2MB 116569-001 $268 

Compaq *M" 2 64MB 129160-001 $188 

Deskpro 286N. 386N. 386SX/20. 20N. Portable 486c. 
Deskpro M , Syscempro LT Series 129160-001. Pro 
Signu IMB 118688 001 $49 

2MB 118689 001 $84 

4MB 118690-001 $168 

8MB 128877-001 $348 

FYolma 3/25 A 2SZ 2MB 141738-001 $88 

SMB 141742-001 $318 

Prolma 4/25%i. 4/33. 4/S02MB Modutel4l683-00l $94 

4MB Module 141684 001 $178 

SMB Module I4I685-D0I $338 

Compaq Pro Signia 16MB 149)204)01 $684 

32M8 I49I47-00I$I524 
DesfcPro 5/60. 5/66M SMB 149911.001 $388 

Prosignia PC Server. 486/33/66 8MB 141685-001 $348 
I6M8 149320 001 $648 


MODEL 

PRICE 

TIOOO SC/LE/XE 
T1000 SE/LE/XE 
T2000 / T2000SX 
T2000SX/TI000 LE 


MEMORY PART# 


IMB 

2MB 

2MB 


TI200XE 
TI600 

T 2000 SXE/T2200SX/T1800 T1850. C 
2MB 


2MB 

2MB 


PA83IIU $29 
PA83I2U $73 
PA83I7U $73 
PA83I4U $188 
PA83I5U $358 
PA8306U $98 
PA8302U $98 


32MB 149147-001 $1498 
I6M8 149949-001 $698 
32MB 149912-001$! 398 
64MB 149913-001 $2698 
128MB 149914-001 $4495 


T2400. T2450, T3600 3.3V 

4MB 

8MB 

16MB 

T3I00 

2MB 

T3IOOE 

2MB 

T3I0OSX 

2MB 

4MB 

T 3200 SX 

2MB 

4MB 

T3200SXC 

2M8 

4MB 

T3200 

3MB 

T33005L 

llil 

T3400CT 

4MB 

0MB 

16MB 

T4400 SX. SXC. T6400 SXC. DXC 

2M8 

4MB 

8MB 

16MB 

32M8 

T4500, T4600, TI900C 

4MB 

( 3 3VOLTS) T4700 

8MB 

16MB 

TSI00 

2MB 

T5200/T5200C/T8500/T5400 

2MB 

8MB 


PA2000U $78 
PA200IU $198 
PA2002U $358 
PA20I9U $218 
PA2020U $398 
PA2023U $798 
PA7I3SE $138 
PA834IU $108 
PA8306U $106 
PA83I0U $188 
PA8307U $118 
PA8309U $198 
PA83I8U $108 
PA83I9U $198 
PA7I37U $184 
PA2006U $118 
PA2007U $238 
PA2008U $258 
PA2009U $698 
PA2019V $218 
PA2020V J399 
PA202IV $758 


PA2003U $125 
PA2004U $198 
PA200SU $358 
PA20IOU $698 
$1548 
PA20I2U $198 
PA20I3U $388 
PA20I4U $858 
PA8J0IU $94 
PA8304U $109 
8MB PA83I3U $418 


MAJOR LAPTOP & 
NOTEBOOK MEMORY 


MOOEL MEMORY 

Acer Note (AJI models) 4MB 


AN series 
Deft 320N, 2I2N 
NL25. NL20 
Dell UtKude 


PARTWPRICE 

$238 j 
$438 
$238 
$418 
$98 


16MB 


Dec Notebook 425/433 
Epson Action Note 


16MB 
2MB 
4MB 

Everex Tempo LX. LX20 2MB 


$198 
$698 
$198 , 
$798 
$122 
$218 J 

00160 $98 


Gateway 2000 
Gateway 2000 486 


16MB 


16MB 

2MB 


Packard Bel Napsmn. Nttutu 


IMB 2M8 3M8 4MB SMB IMB 


Panasonic CFI70/270/370 
Panasonic CFSOOl V21P. V41 


Sanyo I7NB, l«N6 A ZEOS 
SHARP PC-7700. 7750 
8150.8650 8660 
SHARP PC850I 
Tl Travrlnutc 2000 
Tl Trmfcrut* 3000SX WNSX 
Tl Travelmate 4000. 

WIN DX/25 SX/16. 5X25. 
DX2/50. DX2/40 


$l« 

$1475 1 
$168 j 

$781 [ 
$96 j 
$208 

N/A $108 I 
N/A $I9B j 
CF-BAI65 

$2111 
$896 j 

2MB MBC NBMEM2 $98 } 
4MB $198] 

16MB $698 

2MB $1081 

IMB 2568034 0011 $88 I 

2MB 2566996 0001 $94 1 


IMB 

4MB 

IMB 

4MB 

16MB 


2581265-001 $188 j 
AVAILABLE $948 1 


CACHE HEHORY 


8KX8 


64x1 

64x4 

16x4 

128x8 


1 Sns 

10ns 

5.95 

575 



10.95 

705 

1000 

795 

695 

645 

54 00 

34 00 


PURCHASE ORDERS A INTERNATIONAL ORDERS 

FAX TO: (701)294*1168 



u a vino. you »o« eriAJtt 


C 5S 

-c-iH 



684 Wells Road \ 
Boulder City. NV I 

89005 


Circle 136 on Inquiry Card (RESELLERS: 137) 











































































WC SYSTEMS & mu* a 


.ml 


MULTIPLE DRIVE COMPUTER SYSTEMS AND ENCLOSURES 

♦ Computers available with ’386, '486. or Pentium processors 

♦ 8 or 12 slots for Motherboards or passive backplanes 

♦ All drive bays are shock mounted 

♦ Accomodates full height & full length cards 

♦ Card retainer to firmly hold plug-in cards 

♦ 250W power supply w/ front panel on/off switch 

♦ Front panel keylock/reset switches & LED status displays 




SYSTEMS WITH 9" MONO €* l©« SVGA COLOR MONITORS 

♦ Computers available with '386. '486, or Pentium processors 

♦ 8 or 12 slots for motherboards or passive backplanes 

♦ Shock Mounted cage for three half-height front panel drives 

♦ Internal hard drive bracket holds two half-height drives 

1 ™ N ° ° f 10 " SVGA co,or monilors with front panel controls 

♦ 250W power supply with front panel ON/OFF switch ^ m 1 • 

♦ Front panel keylock/resel switches and LED status displays * 



RACK MOUNT KEYBOARDS AND ENCLOSURES 



♦ Vertical rack mount or desktop 

♦ Sealed membrane 101 keys 

♦ Selectable on/off audible tone 

♦ XT or AT operation 





♦ 101 K/B with mouse holder 

♦ Full travel (4mm) keys 

♦ Optional protective cover 


♦ Standard 101 keyboard enclosure 

♦ Storage space for K/B and mouse 

4 SI tried Inr rarlr inoli irf^/4 



♦ Microline 184T dot matrix printer 

♦ IBM compatible graphics characters 

♦ All operator controls easily accessible 

♦ Large storage for roll or fanfold paper 

♦ Standard IBM parallel printer interface 

♦ Serial printer interface also available 

♦ Slides, power & signal cables included 


■ ■ ■ ■ 


i 


♦ Independent self-contained 4 or 8 slot computer modules 

♦ Individual module power supply and filtered cooling fan 

t r m^ h , 3 ™ 48 ® CPU s * vanous men ' or y & har d drive sizes 
1L I/i M ? 7 VGA cotor or mono monitors available for further flexibility 

♦ Multiple configurations can be combined in 7 inches of vertical rack space 

♦ Available with either AC or DC power supplies 



Call us for UniMod™ combinations and quotes 


RECORTEC, INC. 

1 290 Lawrence Station Road, Sunnyvale CA 94089 
i'el: (408) 734-1290 Fax: (408) 734-2140 



RACKFAX™ 
(408) 734-9374 

Fax-On-Demand System 


800 > 729>7654 

Call for free catalog 

3 «S 


Circle 141 on Inquiry Card. 

















































<2? Seagate 

888 S » tf 

‘"’"‘"iviooriiLis 

SSI is ‘II 


MT4I10 

■ v< 

•.« i.-.'i 

■,H 1-1 W. 

Mtmi 

mi miM 
Ml t*i h.av 

Mi 17 4 MV 
\'l t '.11 .v. 


Quantum 


SS&. 

<S: adoptee 

MM t>HM AMI ftp CDUBM tfn M 

SwM^SnlcScMM 

33 5S%.Vor 

1\W» mnUkl4StUUIM 
IW MltaMMH 


fuJTtsu 


I I IJI I SI I 


; Robotics 

'sssSEHWJr. 

• MM li I k- I I d 


IVliLroSulutioro* 


I HEWLETT Bi 
I PACKARD W 

u 

I Mill tAil MM XI * 

I 1MJI I Ail Ml 111 IW 
I IMI CAM! |l.* I*) 

Al IMI 1 AMT |1 VA*I 
MMVtltMlWI Ml 

OIOUAIK) 

VII Ml TK\ SVsiVMN 


IICHNOIUUT I Hr. 

M i m IC MMU« 

‘ • 


H«*W l'Ivl:('!,71 


SUPER CONTROLLERS 


Pinnacle Micro 


• IMCkM 
iWMHMM 


i:\abvii: 




i.'miiM 


Cyrix 


ViewSonic 


MX Ml S-922-0M 


<58 Seagate 


Quantum 


3S6 WESTERN DIGITAL 


MICROmUS 


2S8K CACHE. PCI SUITS. 

3 111-BIT ISA SUITS (FAST 
10 & ENHANCED IDE BUILT 
ON*). 72 PIN SIMM 
SOCKETS 


258K CACHE/7-ISA 2-Vl W 
AMI-BIOS 8-30 PIN OR 
4-30 PIN & 2-72 PIN 
OR 4-72 PIN 


REMOVABIES/OPTICALS 


512X36-2MB-70NS 


PROCESSOR UPGR/ 


18X32-WM8-70KS 80 MS 229S 2335 


Circle 142 on Inquiry Card. 









































































































































































Special Prices for 
Byte Buyers! 
Good Through 8/31/95 

T§ receive these special 
prices, you must mention 
^ her code 01066 _ 


Considering a separate 


FREE JDR CATALOGS! 

PC PRODUCTS BHI 
AND ELECTRONIC ^3® 
COMPONENTS 

CALL b-W&Sfc 
TOLL-FREE 1 

1-800-538-5000 


MCT s new internal 14.400 bps modem 

features voice capability, providing nine 

voice mail boxes, fax on demand, system 

access plus 

standard fax 

and data 

capabilities 


phone line for your fax 
machine? Get a fax 
switch instead and 
save money! This 
fax switch lets you 
use just one 

telephone line for your phone, 
fax. modem and answering machine. 

• Accepts tone or pulse access codes 

• User-programmable access codes and 
counter to control junk faxes 

FAXM-SWITCH .. 


MCT 1441V 

SPECIAL FOR BYTE CUSTOMERS ONLY! 




These motherboards combine the power of the Intel 486 
CPU with the performance of the VESA Local Bus. 

• 100MHz Intel 80486DX4. 66 MHz Intel 80486DX2 
or 33MHz Intel 80486DX CPU with OPTi chip set 

• Accepts four 256K x 9. 1M x 9 or 4 M x 9 70ns 30-pin 
SIMMs and up to three 256K x 36. 512K x 36 1M x 36 
2M x 36. 4M x 36 or 16M x 36 70ns 72-pin SIMMs 
totalling up to 128Mb 

MCT-M486V-100 100MHz 486DX4 j 4 9g 95 

MCT M486V 66 66MHz 4860X2 $349 95 

MCT-M486V-33 33MHz 486DX . $249 95 


Make use of your SIP or SIMM investment with 
these converters. All you need to do is make sui 
they are fast enough for your application. 


SIP2SIMM 

Converts 30-ptn SN iMMs W 3 

JH004T S44q 

JH006T S f ° Uf 30 ^ S,MMS 10 ° ne 2 ’’ h,gh T2*P‘ n SIMM 
im r n2r P * n SIMMs 10 one 1 3- high 72-pin SIMM Jow^o* 

JH1U9I Jgg Q 

Converts eKihl 30-|)iii SIMM! Id one 3 2‘ high 72-pm SIMM 


JDR Pric e Guarantee 

If you purchased any item from 
JDR Microdevices In the last 
30 days and we've lowered 
our price, call us with the 
details and we ’ll promptly 
refund the difference 


BOXOX4QOP1O0 


$289 95 

Plugs into 33MHz 486SX or 4860X 

BOXOX40DPR100 . $289 95 

Replaces 33MHz 486SX or 4860X CPU 
B0X0X40DP75 $219 95 

Plugs into 25MMz 486SX or 4860X 
B0X0X400PR75 $219 95 

Replaces 25MHz 486SX oc 486DX CPU 

B0XDX20DP66 . $159 95 

Plugs into 33MHz 486SX or 486DX 

B0XDX20DPR66. $159 95 

Replaces 33MHz 486SX or 4860X CPU 


CAU FOR CURRENT DRAM PRICES! 


1MX9 60ns SIMM 46 95 

4MX9-80X9 4M X 9 80ns SIMM 135 29 
SPECIAL FOR BYTE CUSTOMERS ONLY! ' 135 29 

16MX9-70X9 16Mx9 70ns SIMM 699 00 

1MX36 70 1Mx36 70ns SIMM 184 95 

2MX36 70 2Mx3G 70ns SIMM 379.95 

4MX3 6 70 _*IMx36 70ns SIMM 619 00 


Upgrade to a new. high-quality, high-capacity Seagate hard drive. 

SPECIAl^FOR BYTE CUSTOMERS ONIyI^ ATA 

f J-JWOA 850Mb. 11 ms. 256Kb. IDE-Fast ATA 

?™ 22 ° A L°® Gb> 12mSl 256Kb ' ,DE FaSt ATA .ZZZ 

ST-5660N 545Mb. 12ms. 256Kb. Fast SCSI -2 

ST-31230N 1,05Gb. 10ms. 512Kb. Fast SCSI-2 

ST-32430N 2.1Gb. 10ms. 512Kb. Fast SCSI-2 . 11 

ST-32550N 2.1Gb, 9rns, 512Kb, Fast SCSI-2 

ST-15150N 4.2Gb. 9ms, 1024Kb. Fast SCSI-2 . *>' 


drive makes multi- _ 

media affordable 

• 16-bit PC 
compatible IDE drive 

• 5-1/4* internal drive is MPC. 
Multisession Photo CD. High 
Sierra and ISO 9660 compatible 

C0R0MI-4. 

SPECIAL FOR BYTE CUSTOMERS ONLY! 


Plug one transmitter in each of 
up to 16 PC compatible parallel 
printer ports. 

• Extends the parallel printer up to 1.250 ft 
Transfers up to 11.000 characters per second 

• Time-out independently adjustable on each 
transmitter to 5.15 or 30 seconds 

CBCT Transmitter for PC.$39 

CEXR Receiver lor printer c™ 

SPECIAL FOR BYTE CUSTOMERS ONLY! 


Use your big screen TV to play you 
favorite PC games, rather than youi 
small VGA monitor! 

• Resolution up to 640 x 480 in 
256 colors 

• Composite NTSC output using 
RCA socket and using female 
S-Video connector 

GAME-ZAPPER 

-SPECIAL FOR BYTE CUSTOMERS ONLY! 


produces reduced-distortion 
16-bit sound for CD-quality 


recording and reproduction BBkv^X a/^ 

• 16-bit PC compatible ISA card^^^vATMi|j 2 ^ 

• 8/16-bit selectable stereo & ^ $#0 

mono sampling rates to 48KHz 

• 4 watt per channel output using 4 ohmspeakers 

MCT S0UND16 t7 c „ 

SPECIAL FOR BYTE CUSTOMERS ONLY* 


■■ 1850 SOUTH 10TH STREET, S/UJ JOSE CA 95112-4108 ^ 

Fax/Moclcm/Phone Switch 


14.400 bps Fax/Modem 


SIP & SIMM Converters 


iirmrmwffffmmffiij 


OverDrive™ Processors 


Dynamic RAM 


Seagate Hard Drives 


Quad-Speed CD-ROM 


Connect iQPCsto 1 Printer 1 o-Rit Sound Card 


[lETjiMf^iiitim 

l-Free Fax 

Ordering Loc 

al/lnternationa 
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FOR MEMORY! 

ALL~YOU NEED TO KNOW Ts THE NAME OfItOUiTPC! 

j Our upgrade experts have detailed configuration information on thoueande of computers and printers, from the 
| oldest to the latest models. We provide you with an "Easy Upgrade" by providing you with the following information: 

J 1* Your Svstem Memory Features 2* How Much Memory You Really Need 3* Memory Products Available for Your System 



I 4. The Most Cost Effective Upgrade Path for Your System £• Your Systems Minimum and Maximum Memory Capabilities 

First Source International takes the confusion out of your memory purchase. 

Take advantage of our service and the savings! 


PERSONAL COMPUTER MEMORY 
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Call the Upgrade Experts 

ORDER TODAY! 800 - 348-9866 


WE SET THE 
STANDARD! 

^ 100% GUARANTEED 

Memory (funranfccd • 100% 
Compatible in form, Ot & function 

^LIFETIME WARRANTY 

()n all I’ariigun Memory product* 

^ EASY TO INSTAU 

All products user installable, 
installation instructions included 
with most memory products 

I^FREE SUPPORT 

Free technical support A* direct dial 

lines for immediate response 

► SPECIAL PRICING 

(rovemment A’ educational pricing, 
special volume pricing 

^PLUS . . . 

Overnight delivery available 
No surcharge on credit cards 
Corporate PO’s, APO/FPCs welcome 

WHY SETTLE 
FOR LESS! 
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FedEx 
Economy 
Two-Day- 
Service 


Monday Krklax • 7am Spin. PST 
Saturday 9am • tym fonkn only) 


(*-<r 



(714) 448 ^750* FAX (714) ns r?60 
Gompuseixv Vilnv .NUCvSAl>Sv» I Si i KCE 
First SouftY InlenialuMial 
7Jonnx-x • AJtvi Viejo. California 92656 



Circle 134 on Inquiry Card (RESELLERS: 135) 








































Accessories/Supplies • Add-In Boards 



Add-In Boards • Bar Coding 


30 Day Money-hack Guarantee S,M,L,XL ORDER TOLL FREE 

100% Colton All available in black or white 1-800-7. r >0-46.';0 

add $4.50 S&H" U(> to 5 Shim, 50C per diin thereafter 8u,: " 02) W' 7 ™ 
or send check or money order to: 

Andor Inc. • 4001 Kennett Pike, Suite 134 • Greenville, DE 19807 

’^hipping it narwrfuntLiblc. 10 ^*) rri«xking fee on return* Htthin .10 Jj)t. 


Circle 208 on Inquiry Card (RESELLERS: 209). 


SPARCstation 
Power 
In Your PC! 


Elegantly provides 
PC users with a 
complete UNIX 
environment. 

-Unix Review 



SPARCard™5 


A Complete SPARCstation 5 system 
on a PC/AT boardset 
A Runs Solaris, SunOS 
A Perfect for PC users who need to run 
DOS/Windows and Unix applications 
A Available on GSA through Sparta, Inc 
at 703-448-0210 
A Prices starting at $2,495 


OPUS 

SYSTEMS 


Call 408 • 562-9340 
Fax 408*562-9341 

3000 ('oronado Drive • Santa Clara ( A 95054 


Circle 156 on Inquiry Card (RESELLERS: 157) 


2 ADDITIONAL RS-232 PORTS FOR WINDOWS & 0S/2I 

Two RS-232 Ports with Full Modem Control Signals 

* 16 Dit Address decode allows 
Windows & OS/2, COM3:, 

COM4: etc. 

* Individually Selectable Address 
& Interrupt (2-5,10,11,12 & 15) 

* 16550s Standard 

* FREE Technical Support * . * 

11 MasterCard, VISA, & L ,Y " 

COD accepted e © ^ v > 

* 30 Day Money Sack Guarantee/ * . > .. ' ‘ * 

1 Part #3 Odd Price: $39.00 . 

^diujdiiip . j i t p 

AMMML p E o A ^ Y5TtM5JN<; 

Liberty, SC 29657 


Circle 161 on Inquiry Card. 


I I I I I I I I I I I I I I I I I I 


4M Ml CPI425A ISMS 3.5-HH IDE $179 
340 MO CPS540A 12MS 3.5" HH IDE $183 
050 MO 63A8S0A 12MS 3.5-HHIDE $261 
1000MO CPP1900S 10MS 3.5 “ HH SCSI $496 
1375MO CPAIt754 12MS $.5" HHIDE $382 
3150MO CPPI105 8MS 3.5’ HH SCSI $955 
4200 MO CPP4301 OMS 3.5’ HH SCSI $1515 

Mqpgor 

405 MO 7405A 13MS 3.5 HH IDE $171 

540 Mi 7540AV 13MS 3.5 * HH IDE $189 

050 MO 7050AV 12MS 3.5' HH IDE $254 

1050 MO MIMA 12MS 3.5 HH IDE $375 

1300 MO tlOOOA 13MS 15* HH IDE $399 

& WESTERN DIGITAL 

730 MO ACOtOO 10MS 13* HH IDE $239 
050 MO AC3I50 10MS 15* HH IDE $262 
1300MO AC3130010MS 3.5 HH IDE $373 


428 MB 3491A 12MS 3.5- HH IDE $177 
545 MB 3660A 12MS 3.5~ HH IDE $192 
1080 MB 31229A9MS 3.5-HH IDE $359 
2150 MB 32550H 8MS 3.5 9 HH SCSI $1063 
2150 MB 32550W8MS 3.5 HH WIDE $1149 
4300 MB 15150N8MS 15“ HH SCSI $ 1643 
9100 MB 410800 11MS 5.25" FH SCSI $3093 

Moopnus 

4300 MB 3243 8.5MS 15“ HH SCSI $1481 
9100 MB 1991 12MS 5.25‘FH SCSI $2411 

^ Genoa Motherboards 

* 460 X 2 56 3 VII AMO CPU AWARD 4105 2564 5241 
4460 X 2 40 3 M AMO CPU AWARD HQS 2564 5272 
4460 X 4 100 3 VU AMO CPU AWARD HOS 2 S 6 K 5335 
PtllHlM 66 MIOARO 4 PC 14 ISA Hill CPU 2564 5536 
PIRTIUM 75 MIOARO 4 PCI 4 ISA Mill CPU 2564 5606 
PHTIVM 90 MIOARO 4 PC 14 ISA IRTtl CPU 2564 5454 
PfUT/UM 100 MIOARO 4 PCI 4 ISA IRTU CPU 2564 51065 


Call for Memory, CD-ROMs, and All Other Pricing 

( 800 ) 347-4887 

i ! haafl 

Government / University P.0, ’s Accented 


Circle 189 on Inquiry Card (RESELLERS: 190) 


Thinking of Bar Codes... 


\V. 


\V\ 



Think Videx!! 


I Videx to o 

Imrcode ivinkjtfoi you. 

11 k limcWaikl 1oilers credit-cunJ 
si/xd portability, ideal in lime and 
document tricking applications. 
11k* tilled I )i»i .tVVuiid c«iii take 
iIk* putiiMltitK'iil typtc.illy found in 


delivery and security applications. 
11 k* TimcWand II offers the 
durability and computing power 
necevsary in applications ranging 
from liospitaJ patient care to 
warehouse inventor)'. 

Call today to receive a free 
information kit on Videx 
portable liar code readers. 


1105 NT. (ir< le Blvd., Corvallis, OR 97330 
503-756-0521 • Fax 503-752-5285 

Vi<4»x ( I iiim’W.hmJ .uxl I )ik,iW .iihI .Hr r«»}>isit •(«<<( li.nL-nurk', 


Circlo 163 on Inquiry Card. 
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HARDWARE SHOWCASE EVTE 


Communications/Networking 


Communications/Networking 


CONTROL 

ALL YOUR PC SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 

_ with MasterConsole ® 





COMPARE QUALITY 
AND PRICE PERFORMANCE! 

• Save Space. Cut Costs & Centralize 
Control with 100% Reliability 

• “Plug and Play’* Any Mix of PCs & All 
Video; Supports l*S/2 & Serial Mouse 

• Desktop or Rackmounl Models 
for 2,4. 8 , 16 PC’s. Expand to 64 

• Keyboard & Mouse limulators for 
Error Free PC Operation and Autoboot 

• AUTOSCAN™ to Monitor All PCs 


a 


CALL TODAY! Dn . 
800-RCI-8090 x 71 HUI 


41 ‘No other solution 
stacks up 

RARITAN COMPUTER. INC. 10*1 Itene Court. Belle Mead. NJ 08502 Fax (908) 8/4-5274 


30-DAY MONEY HACK GUARANTEE FULL 1-YEAR WARRANTY 


See Vs at PC Expo Booth #4764 
INTERNATIONA!.: 

France: (33) I -64 67 64 67 
(Germany: (49) IKO-522-8222 
Ireland: (353) 1-454-0589 
Itulv: (39) 2-66800548 
Japan: (HI) 3-3255 1517 


Korea: (82) 2-412-5775 
Netherlands: (31) 10 4423313 
Sweden: 1 16) 020 788850 
Switzerland: (41) 22-7532200 
Taiwan: (886) 2 218-1117 

United Kingdom: (44) 244-520222; (44 ) 344-424-333 


INTERNATIONAL RESELLERS INQUIRIES WELCOME - CONTACT RCI (908) 874-4072 


Circle 181 on Inquiry Card (RESELLERS: 182). 


Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you’re asking “what’s 
CTI,” you’re missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to the telephone 
network, providing voice/ 

fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you’re already developing a CTI 
application. Then it’s time to discover Rhetorex.” 

For the best value in CTI technology-from our 2 and 4 
|)orl DSP-based voice and fax processing boards, to our 
24-porl platform-give Rhetorex a call. And start making 
CTI a reality today. 




RHETOREX 


Rhetorex, Inc., 2(H) E. Hacienda Ave., Campbell, CA 95008-6617 
Td. (408) 370 0881; Fax (406) 370 1171 

All iradcmjrkN identified l»y the ,M symbol arc trademarks of Rhetorex, I IR¬ 
AN other trademarks belong to their respective owners. O 1993 Rhetorex. Inc. 
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Circle 160 on Inquiry Card. 


LET YOUR COMPUTER DO THE TALKING! 


Integrated 

Voice/Fax Mail 

integrates major voiee/fux applications plus 
program control into one full-featured high 
performance software. PGAT/386/486 based. 
Menu driven. Easy to nst*. Full support for 
Rhetorex, New Yoke. Dialogic, Bitom, Pika. 

TTI and Intel voice and fax hardware. Supports 
up to M voke Rim's and up to H fax lines. 

1 lard ware + Software Kits ^ C O ^ 

2 voice lines kit starts at y 

Fax-on-Demand lines: 818-368-4566 or 

818-368-8848 

SigmaTcch Software 

Tel: (818) 368-6132 Fax: (818) 368-7859 

10001 Bismarck Ave., Notthridge, CA 91326 USA 
(KcNcllervT Valets'OEM.v Private labels are welcome) 


Automated Attendant 
1 Unlimited Audiotex 
Voice Mail 

Talking Yellow pages 
Telemarketing 
Fax Mail 
Fax-on-Demand 
Fax Broadcasting 
I)ate/Party lines 
Int i Call Back 
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Turbocharge your modem 
connections with ... 



TurboPort/RA TU controllers 

Delivering fast, reliable connections for high-speed modems, 
TurboPort serial 1/0 controllers supply the speed 
you need for remote access. Supports 
Windows, NetWare, OS/2 and more. 

Faster than standard serial ports 

Supports data rates up to 460.8K bps— 

4 times faster than V.34 modems. 

Maximizes modem speeds 
Software-configurable. Offers automatic 
software/hardware flow control. Each port 
serviced by a 16C650 UART. For ISDN terminal adapters or 
modems of all types—9600 bps, 14.4K bps, 28.8K bps and above . 

Multiple-strike surge protection 
The only serial board for remote PC users with complete ESD 
protection to every signal. 

For more information, call 1-800-782-7428 

VISA and MasterCard accepted. 

X TT'J I O /✓‘•>1 TJt star Gato Technologies. Inc. 

29300 Aurora Rd. • Solon, OH 44139 USA 





216-349-1860-Fax 216-349-2056 
»"*«'-■ 

i nwintewxl M* or inqwl—d at Wu» ItpiW hoMwi 


Circle 170 on Inquiry Card. 


STARVIEW «E> 

Control up to 216 Servers 

with just I Monitor, Keytx>ard, and Mouse 

• Supports SVGA, VGA, and Multisync Monitors 

• Pushbutton or keyboard CPU selection 

• Rackmount bracket available • Autoboots CPUs 

• Cascadable 


Model SV62I 
Controh b Server* 

$14*1.00 - 110 VCNIC SAAA 


USA/Canada: 800-265-1844 (exl. 231) 

F .x (513) 438-66&S / lnlorn.3 E-Mil. shtrtuch comf*Ooi9oO*nmys com 




StarTech 

(OMrtiiiircoiHN is 

1JSA • C jnvmU • l«L • 
•Hong Kong 


European/lnternalional Distribution 
use Fax or Internet 
or Call:(519) 438-8S29 (oil 231) 


Vlsa/Mastercard/American Express 
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Communications/Networking - Computer Systems m Data Acquisition • Diagnostic Equipment 


HE MESSAGE-OR ELSE! World's Fastest A/D Cards 



Windows-Based 

♦ Voice Mail 

♦ Auto — Attendant 

♦ Fax — On — Demand 

♦ Packages from $295 

1 - 800 - 685-4884 

(Oveto(w/t)ME (Kbps »***) VISA - MC - AMEX - COO 

Don’t trade your life for a lost message! 


TALKING TECHNOLOGY, INC. 

It25 Atlantic Artrnua, Alamada. Cat,torn,a 94501 
Vote* 510 522 3000 Fan 510 522 5550 





jjSfe 
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Portable OEM system 
with core functions of a 
PC. DOS applications run 
from ROM with no change. 
Complete development sup* 
T port is provided. Uses KS-9 
F8680 CPU card with 256K SRAM, 
DOS, PCMCIA, LCD, keypad, 1 srl, 
4 hr batt. $599 ql 


K/LA 

r Boulder, CO 80301 USA 


Tel 303.444.7737 
Fax 303.786.9983 
Circle 153 on Inquiry Card. 


Siliconrox" The 


FUU LINC OF 
RACKMOUNT 
PRODUCTS 

♦ Rockmount Systems 
386 to duol P<l|K.• 

♦ Rackmount O jssis 
Over 20 different 
models Kfl 

♦ Rockmount Monitors 

1 5" to 20’ (di c I monitors 
also ovoilobie) ‘ 

► Rockmount He^ibocrds 
full travel, mt* - brone 
ir* Drive Enclosures 
ft Disk/CD orroy enclosures 
f Redundant P/S 
I Hot su>op. up to 3 P/IB 


■M 



I lllllllllllllll mm j 
| lllllllllllllll® ■■ | 


ter Specialists" 

SINGIC 
BOARD 
COMPUTCRS 


CPU cc 
386 48 

ISA/EISR PCi VL bus 
Passive t c.ckpiones 
3 slots to 20 slots 
segment ’d bockplone 
PC 104 r cs 
Over 15 different 
module 
HT4/12 
(work -.tot ions) 

■TO" 14’ CRT. TFT. 

Or EL disploy 


1080 6. Duone five., Bldg!’ 


Wroo86 800-700-8560 
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Rackmount Solutions 

RACKMOUNT COMPONENTS - QTY ?5 PRICING 
Rackmount Chassis 19*x7W tiii 

Rackmount VGA Monitor < 53 ) 

Rackmount Monitor Shed $, J3 

Rackmount Cherry Keyboard Drawer $?oo 

RACKMOUNT PtATFORMS Oty I Pricing 
RMS4860XP G 6 EISA $1593 RMS486SX-33 $915 

RMS4860X-33 $1136 RMS386SX 33 $665 

RACKMOUNT CHASSIS 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486. 486SX. 386. 386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS High Quality SwyKB 
RACKMOUNT SWITCH - VrdetVKB up lo 12 CPUs 
RACKMOUNT CABINET - Modular Irom 21* lo 96* high 

Exclusive Inter national Distributor Program now Available 

JOT VALLEY 

TECHMOLOCY tffC 

2468 Armstrong Street. Livermore CA 94550 
(510)447*2030 FAX: (510) 447-4559 




V 250 MSPS, 8 bit 

V 60 MSPS, 12 bit 

V Up to 16M Memory 

V Multi-Card Systems 

V Drivers in C, BASIC 
LabVIEW, LabWindows 


cant im. 4ousr>s 

CS290 IM tOOMSPS 

• M.7SOMSPS 


USOO 


GciGg 

1-800-567-GAGE 


081012 


taw. 


cseoia ratal, mmsps 


Gage Applied Sciences Inc. 

5465 Vnndon AbooTo. Momroal. QC. Cannda H4S IS1 
From outsMjo Norm Amoncn. caM ♦ I -514-337-6693 
FaM514) 337-8411. B8S (514) 337 4317 
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Portable Data Acquisition 

for Notebook PCs 1 


Measure volts, thermocouples, 
RTDs, strain gages, isolated high 
voltage, and more—up to 256 
channels at lOpsec/channel. 
DOS, Windows, and icon-based 
software support included. 

From S695 


High speed PCMCIA or poroltel port (oonedioo 

(216)439 4091 

; *** opfcomh to t&X (216) 439 4093 

lOtech, Inc. 25971 Cannon Rd. Cleveland, OH 44146 
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Hu* Intelligent Solution For Data Acquisition 



DAP 3200 e m Data Acquisition /* Vocnsor ,t> 


Aiuk>K I/O lo 7ft»K umptr* p»T Mvond 
I kniijl I/O lo I.6M vunpk^ piT vvinid 
1>|» lo 512 .mail*: inputs on onr DAI"" 

I Jp lo 128 digital inputs on one DAI’ 

Up to 66 aruJot; output* on am- DAI* 

Up to 1024 digital outputs on om* DAI* 


A.sk for FKKE catalog and demo diskette. 
206-453-2345 / fax 206-453-3199 
r »u»l to info6kn8tsrlabs.com 


(>n board 4*. SX.SX2. DX2. or DX4 
RtilTimr1 feta /V tpitsilk«> Wmdow> or OS/2 
Ri-al llmr IWr» l o«0r<4 Window* or OS/2 

Ok lwt ffr.BftWD, 

•md morr MKROSTAK 

VRX CuMom Control 


221>5 1 Kith Avenue NK 
HeUcvue, WA ‘WXM 


Circle 154 on Inquiry Card. 


FREE CATALOG 


Offers tcx>ls, tool kits, lest and diagnostic 
products for the support of computers, 
telecommunications, and integrated net¬ 
works. Features the latest from Jensen, 
Fluke, Tektronix, Landmark, Ultra-X and 
many other leading manufacturers. Also 
wire, cable, connectors and everything 
else* you need for network installation 
and support, plus technical charts and 
selection guides. 


JGNSGN 

Mtp>l ( Mlldf I 




J€NS€N 



Jensen Tools Im . 

781 S S iMti y • IImitiii*. A/ HMMl 
< 602 )%A- 62 )| •Fa* 1800 ) 


Circle 166 on Inquiry Card. Circle 1S2 on Inquiry Card. 
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hardware showcase 


































HARDWARE SHOWCASE BYTE 


Disk & Optical Drives 


Keyboards 


blaC lightnino 


FAST SCSI-2 
fast ATA IDE 
FLOPPY SUPPORT 
« SPEED SERIAL 

epp/ecp paba ^ l ty 

UPETIME WARRANTY 

30 DAY MONEY BAC 
guarantee 
MADE IN USA 


l 


|t? »**•«, r ■■ .'ll 
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Terminate SCSI Problems! 


SCSI Vue 
Terminator 

Features 

• Active Regulation 

• Status Indicators 

• Gold Contacts 

Benefits: 

• Improves SCSI Bus 
Performance 

• Less Errors; More Reliable 
Data Transfer 

* Diagnoses Pn>blcms 

* Analyzes Signal Quality 




High- Performance 
Active Diagnostic 

•DOS* MAC‘UNIX* 


Features: 

• Diagnostic Indicators 

• Large Ix’rritc F ilters 

• Triple Shielding 

• Double Gold 2(>u n 
Plated Connectors 

• Extra Heavy 26 
Gauge Wire 

Benefits: 

• No Loss Of 
Important Data 

• F ; astcr Performance 

• Test Cable Integrity 

Granite 

d«i*g«i*t*a*l 


SCSI Vue 

Gold Cables 




3101 Whipple Rd., Union City, CA. 94587 
Ph: 510-471-6442 Fax 510-471-6267 
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Circle 173 on Inquiry Card 
(RESELLERS: 174). 


REMOVABLE STORAGE MODULES 



FEATURES ft OPTIONS: 

► Supports most 3.5* hard 
drives 

► IDE, or SCSI interfaces 

► Hot removability 

► Key lock ON/OFF security 

► Fan cooling option 

► Built-in SCSI ID selector 
switch option 

► Ruggedized aluminum or 
low-cost plastic version 

► Power/Drive activity 
LEDs 

► Patent protected 


RUGGED RACKMOUNT KEYBOARDS 

► 19* rackmount keyboards 

► 1U or 1.75* space 

► 25 models 

► Full travel and membrane 
types 

► IBM PC XT/AT, PS2 
compatible 

► US and Inti, versions 

► Spring-lock front panel 

► Serial output 16mm. 2 
button trackball 

Call Elma at 

510 - 656-3400 



IELMA 


ELMA Electronic Inc. 

44350 Grimmor Blvti 
Fromont. CA 94538 
Tel (610)656 3400 
Fax: (510) 656-37835= 


Circle 185 on Inquiry Card (RESELLERS: 186). 


CUSTOMIZE YOUR KEYBOARD 

• Custom Key Imprinting - all brands! 

• Custom Colored keys for IBM®. DEC*, 

Wyse 1 *, Key Tronic 1 *, ChcrTy®, and more! 

• Custom and stock keytop label kits for 
software support & languages. 

• Full color keyboard templates made to 
your exact specifications. 

• Word Perfect Keyboards. 

• Cyrillic, Arabic, Hebrew, etc. Keyboards 

CUSTOM HOTLINE 800 937-1337 



from the leader in Key to f) Innovations 11 





CORPORATION 


Dept. BYTE, 260 Justin Dr. 
Cottonwood, AZ 86326 

520 634-7515 

FAX 520 634-4620 


Circle 150 on Inquiry Card. 


TAPEMSK U 


We make tapes work like disks! 

Turns a tape drive into a DOS "disk" 

• Supports SCSI DAT/DDS-2, 8MM, QIC 

• Backup & Secondary storage. 

• Read/write files directly from/to tape. 

• Fast system crash recovery. 

• Less than $5.00 per Gigabyte. 

• PSM software included ($79.00 value) 

Works with WINDOWS 95 

Call 800-827-3372 

Voice 715-235-3388 
FAX 715-235-3818 


/ * n 0 r m 11 r * 
Dull Sfrmg* 

Trehmologf 




FINALIST 


TAPEDISK Corporation 

$249.” 
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Laptops & Note books • Memory/Chips/Upgrades m Multimedia 


L&ptop/No^aok 

UPGRADES 

CPU and Hard-drive Upgrades 
for all major brands. 

• 486SI.C2 clock-doubled CPU upgrades for 286/386SX’s 
- IIUI 486M.C2 (with l(>kli cache) for true ‘tti(i performance. 

• 386DX to IBM 486BL3 dock-tripled CPU upgrades. 

• i i86SX/l)X to i486I)X4 clock-tripled CPU upgrades. 

• Upgrade packages (CPU & hard-drive) from $495.<X) 

-- Haikapes include installation, file transfer & return shipping. 

Request our new Upgrade Guide 

Now available! 486 upgrades for most IBM PS/2 models. 

CORPORATE 


Upgrades, Inc. 


(800) 240-6190 

twannu,: Tel: (916)536-3710 Fax:(916)536-3719 P0 Box 289. Fair Oaks. CA 95628 
tMmpr. Tel: (.46) 8-751-7668 Fax: (.46) 8-751-4601 Box 1189. Kista. Sweden 
All liademarks aie the propeity ol their respective owners. 
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The LIGHTEST desktop-to-go PC 

HEWLETT 


PACKARD 



KduCALC 
27953 Cabot Koatl 
Laguna Niguel, CA 92677 
Fax: 714-582-1445 — 


The OmniBook 600C 

■ Color 8.5" display 

■ DOS 6.2, Windows 95 ready 

■ 2 PCMCIA card slots 

■ Full-size keyboard 

■ Pop-up mouse 
- Only 3.8 lbs! 

CALL TODAY FOR 
PRICING & CATALOG 

800-713-6525 


Circle 178 on inquiry Card. 


SimmVerter ™ 

Save $100s in memory when upgrading to newer PC Systems! 

iinvnVerter n ‘ converts your old 30pin SIMMs to 36 bit. 72 pin connector SIMMs... 

...for only $19 

' Converts four 1 MB*9 SIMMs to one 1 MB*36 SIMM (4MB) 

' Converts tour 4MBx9 SIMMs to one 4MBx36 StMM (16MB) 

Guaranteed to wort m any system using 36 bit memory 
Works along w*h other 36 M and even 32 txt SIMMs. 

Up to 4 adapters can be installed side by s*)c 
' 4 models to cboose from to IW any system 
Patented and designed in the USA 

o Order call 1-800440-7466 

HM, dealer & distributor inquiries welcome ! 

i.eper adaptor. Add $5 for shipping and hendfcto and stfes tax where appfcatte. _ 

Circle 206 on Inquiry Card (RESELLERS: 207). 



~4->\ 

CAMtltON 


1976 Lovmey Way 
San Jose, CA 95111 

Ph. 408-937-0390 
Fax. 408-937-0391 


Bright color. Bright price. 

$ 9 , 29 % 



The New BOXLIGHT ColorShow 1200 
Projection Panel. Call now and order 
our brightest true-color LCD 
panel at the special intro- 
L dutory price of only 
1|^ $2,299. It's an 

unbeatable value- 
guaranteed. 


♦ Compact & portable 

♦ 640 x 480 resolution 

♦ PC and MAC compatible 

♦ Free remote and cables 


Your direct source for 
all the bright answers. 

♦ Widest selection 

♦ Instant availability 

♦ Overnight shipping 

♦ .‘10-day guarantee 


IBOXUGHT 

11 CORPORATION 

I7T7I KywiJ IK N K . IWU» W A 9*370 
wn+noi • Kvmi VISA. Umincm. 

Amwtkm KiprwM. n >l> .nd bmW On*»„ 


--- mww* iy 

•vatfaM. D.y M«My IWk (kaiMb. 


Call Today 1-800-762-5757 
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2X10 Watt in your PC 

KAMA fku Cia>« n Dr i..i:(:.. r__ unTiurnu » i ..i- . 


(SAMA the Stereo PC-Amplifier for MULTIMEDIA Applications) Maximum m mu»»c • 


Now you no _,,. . . . 

set to your computer. We do it for you! 7 3“ 

•2* lOW.tt Spanker Output. p: ^" >»**■*▼»** 
‘Bass. Treble. Balance and 



• Bass, Treble. Balance and I ^ 

Volume control in 32 steps. $110 

!: l ?^ l f di i 0 . ,nput ' ♦ $25 S+ H 

•4 bit Digital Input. worldwide 

•12-bit OOLL '-(Digital One Line Link 

Interface for 5 , 12. 110 or 220 

switching technique. Switch 

boxes are available from $59 , u/ . , - 7 - 

^■ >ncl Windows software 

DTC Electronics Hungary CALL or FAX m today 

*»P»rt utca. 2; P.O.Box 14. fatlMM Ih4iwmiI|J 

TjJj^Vereseavha/ - HUNGARY iWOirl InTOfnMlllOW 


Distributors wanted WORLDWIDE 


Circle 192 on Inquiry Card (RESELLERS: 193) 


VIDEO FRAME GRABBER / ACCELERATED SVGA DISPLAY 
HIGH PERFORMANCE, SINGLE SLOT, PCI / VL BUS 


IMASCAN /Chroma 

NTSC. PAL. SECAM. Y/C (S-VIOEO) 

RS-170 MONO (640X480) 

IMASCAN/Mono-D 

FIS* 170 MONO (5 MHz • 20 MHz) 

8/16 BIT (40 MHz) DIGITAL INPUT 
IMASCAN/RGB 

16 / 24 BIT RGB (5 MHz* 15 MHz) 

IMASCAN PRODUCTS INCLUDE: 

• PCI and VI Bus Architecture 

• ? MB Shared Frame Butter Design 

• Transfer Rate to 25 MB/Second Dual Port Transfer 

• Sub Pwei Clock Alignment. Programmable GairVOffset. DC Restoration 

• OZt’JSH VMko ,n Win<Km ¥ri,h Continuous Scale and Zoom 

• 24/16/8 Bit Color Oispiay up to 1280 * 1024 at 70 M/ 

• Drivers tor Windows 3 X. Windows NT. Video for Windows IBM OS/2 

• Application Drivers tor Image Pro Plus and Oplmus Available 



IMAGRAPH 

11 Elizabeth Drive 
Chelmsford. MA 01824 USA 
Tel: (508) 256 4624 
Fax: (508)250*9155 


Circle 175 on Inquiry Card 
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HARDWARE/SOFTWARE SHOWCASE 


Programmable Hardware • Security • Tape Drives 


Tape Drives • UPS/Po werMgmt* CA D/C A M • Communications/Networking 



LINK YOUR K TO THIS "PC"! 


Download your .EXE file 
Flash! Program is Installed 

Micro/sys delivers embedded PCs this easy 
to use CPU. RAM. PUSH, serial ports. I/O. V40 
through 486. All ready-to-run On-board 
firmware loads EXE files into RAM for 
debug, or into flash for your final system. 
No hidden development costs Save time 
money - right out of the box Starting 
at $235. Qty 1. 


FREE! 284 pg Catalog 

(818) 244-4600 • FAX (818) 244-4246 

MICRO/SYS 


k 


Circle 202 on Inquiry Card. 



PC/Mciinframe/Mini Information exchange 

• Tap© Transfer and Format Conversion 

• EBCDIC «—* ASCII Data Manipulation 

• AS/400. TK50. and #' QIC Onves 

• UNIX Tar and DEC Save Set Options 

• Reseller Inquiries Invited 

Quick Copy Tape Duplication 

READ/WRITE 9-TRACK 
3480 • 8MM • DAT on 
YOUR PC NOW! 

lit ... (3/7) 142-2077 « 


SHAFFSTALL 

CORPORATION 

FAX: (317) 842-8294 


1 - 800 - 248-3475 


TKcdid dowwiAu* System Strut 1973 


Circle 179 on Inquiry Card (RESELLERS: 180). 



Call our AutoFAX 
916.753.0618 from 
your FAX. Request 
catalog 18. 


1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 


■ QTY 1 

C-programmableand 
smaller than a credit 
card! With adc, RS232, 
RS485. parallel I/O, 
flash eprom, real-time 
clock and more. 


Circle 165 on Inquiry Card. 



250W/+24VDC Input 

250W/-48VDC Input DC-fo-DC Converter 

Contact us for + 12VDC input model !! 



• ACE-925T: -40VDC to -57VDC 

• ACF-925C: IttVDC to 30 VDC 

• Input protection against wrong 
polarity 

• Operating Temp: 0 C ~ 50 C 

• Storage Temp: -40 C - -*75 C 

• Dimensions: 5 7/8X51/2X3 1/2 


ACI Western Region: 1-800-983-1177 
SYSTEMS Eastern Region: 1-800-886-2243 


Circle 203 on Inquiry Card (RESELLERS: 204). 
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Wintek Corporation 

1801 Sooth Street 
Lafayette. IN 47904 

2 - 6 8 0 9 


HiWIRE" II Schematic 
and PCB Software 

With support for ex¬ 
panded and extended 
memory. HiWIRE II can 
handle your most de¬ 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 
each. HiWIRE II is $995. 
and is guaranteed. 

Call (800) 742-6809 
or (317) 448-1903 


Circle 164 on Inquiry Card. 




Circle 159 on Inquiry Card. 
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Big Savings on BBS Software! 


Don't miss out on the best special we have ever offered! 

You get all of the following for only $99°°! 

('(’Hoard Hull©tin Hoard Software - 2 Node Version 
The ('(’Hoard Programming Uinguage Compiler 
Internet/UUCP KMail and Usenet News Gateway 
I’ido Technology Mailer & Tosser 
Credit Accounting System 
dHASF III + File Access (daUUiase & Index files) 

Local/LAN 4 -ukI Remote/Modem Access 
PCHMail for Microsoft Windows 
System management programs & utilities 
Free software u|»griides for a full year 
Unlimited voice teclinical sup|MHt for a full year 

Don’t wait! This special offer expires on June 30, 1995! 

TYy PCBoard for yourself! * O/" f"W 

call our BBS at 801361.8976 * rLUl/Ul W® 

or Telnet to 199.67.41.2 C^O^tlO^Omgm. *C. 

Call Now 800.356.1686 »,zrJS3S£S£BESi 

Circle 194 on Inquiry Card 





































































Communications/Networking • Data Acquisition 


wmmmmmmmKmmmammmmmmmmmm 

‘Talkie' 1 w*!® 


1 INTERNATIONAL CALL BACK 
’ LONG DISTANCE RESELLER 
I “ PREDICTIVE DIALERS 
’ DATE-LINES \ CHAT LINES 
CONFERENCING 


, LO “ VOICE-MAIL 1 

AUTO-ATTENDANT 


I cr» 


FAX-ON-DEMAND I 
AUDIOTEX 
OUTDIALING 
^ TELEMARKETING 

| L—* •- APP-GEN & MORE j 

| PRODUCT I "Very good product for VARs' 

Computer Telephony, Mar 94 


hn Tax;716*>855-2244 CAN:416-665-7638 
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New Windows Instrumentation 
Programming Tools 

A new series of application notes outlining development tools 
and techniques for instrumentation programming under 
Windows is now available. Subjects covered include 
advanced GUI development and event-driven programming 
techniques, interactive C development, execution, and 
debugging tools designed specifically for instrumentation 
programmers using C under Windows. 

National Instruments 

6504 Bridge Point Parkway, Austin, Texas 78730-5039 
Tel: (512)794-0100 
(800) 433-3488 (U.S. and Canada) 

Fax: (512) 794-8411 


Circle 155 on Inquiry Card. 


EVTE 

Breaks the 4-Color Price Barrier 
with the Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 

■ 

Call for more advertising information: 

(603) 924-2695 or (603) 924-2598 


Educational 


Full and Part-Time 
Graduate Studies in 

Computer and 
Information 
Science 





niit 

New |ciM*y Institute of Technology 

A I'tihlh Research University 

I inivcratty Unwins 
Newark, New Jersey 07102-1982 


Specializations in: 

• Advanced Computer Architecture 

• Artificial Intelligence 
•Collaborative Systems 

• Communications and Networking 

• Computer and Information 
Systems in Management 

• Data and knowledge Management 

• Image Processing and 
Pattern Recognition 

• Multimedia and Hypermedia 

Information Systems 

• Parallel and Distributed Processes 

• Programming Hnvironments 

and T<x)ls 

• Real Time (Computing 

• Software Engineering 

• System Simulation and Modeling 

• Theory of Computing 

Off-eampus programs: 

Drew University at Madison 
and the Technology lidueation 
Center at Burlington. Distance 
learning programs available. 

For information, 

call (201)596-3566 or 
entail esgradWeis.njit.edu 


NJII dir% ih4 <Iiv riMiiiun* on it*- Immn of sox, m-ximI onmution, 
14* ImimIm jf), veteran's status, iuihmuI «» otlmk orijttn 
ako in iIk* 4*lnuniMr4tion <4 mihI*-im |Nnxnim 
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for Novell's CNE Certification 



FREE Network Support Encyclopedia 
on CD-ROM included! 

Featuring the best-selling Novell's CNE Study Guide 
plus the complete So You Wanna Be a CNE?! video series 

• Prepare tor the Novell CNE exams. 

• Train all your LAN managers for one low price. 

• Study in the convenience of your home or office. 

• Learn at your own pace. 

• Save hundreds of dollars compared to live instruction! 

Required Courses Covered: DOS / Microcomputer Concepts • NetWare 3.1x 
Administration • NetWare 3.1x Advanced Administration • NetWare 3 lx In 
stallation A Configuration • Novell's new Networking Technologies • Novell's 
new Service and Support. 

Three months free on-line support Irom live instructor via BBS included 

PAII i nnn A77 /iqqq United Education Contors 

UHLL |-oUU-o//-4ooy ext 28 50 South M,un. Pleasant Grove. UT 8406? 

801-7857900 ext 28 
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SOFTWARE SHOWCASE BYTE 


Graphics»Mathematical/Statistical»Programming Languages/Tools 


CGM 

for MS Windows 

The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 

MetaPrint: The CGM printer driver for MS Windows. Installs 
and functions as a standard MS Windows printer driver. 
MetaPrint gives you immediate print to CGM capability from 
any application that uses the GDI print function. 

HSIview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HSIview was developed for 
Microsoft for use with Word, Power- 
point, etc. and is available as both 
an enduser application and a 
developer DLL. 

Besides CGM EMATEK supports other ISO/ANSI standards as 
well. Based on the Graphical Kernel System (GKS) and 
Computer Graphics Interface (CGI) standards our GSS graphic 
tools enable you to develop portable, device independent 
graphic applications. Call for an info pack today. 

EMATEK GmbH 
Subbelrather StraBo 17 
D-50823 Cologne, Germany 
Phone: +49-221-512074 
Fax: +49-221-529666 
Email: gsscgi@cmatek.de 
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Circle 187 on Inquiry Card. 
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For High-Quality 

Scientific Publishing, yg n>o 
use PCT^X 

Typesetting Software. 

Make all your documents and math formulas look their best! 

For a free brochure & demo disk, call 800/808-7906 

Personal T^X, Inc. 12 Madrona Street. Mill Valley, CA 94941 
_ Fax: 415/388-8865 E-mail: pti@crl.com _ 


Circle 158 on Inquiry Card. 


Create FORMS for 
Windows or DOS applications 

Integrate forms, logos, fonts, graphics, 
signatures, into Visual Basic, C/C+ + , 
FoxPro, Clipper, Clarion, programs. 
Visual Forms, in a Windows environ¬ 
ment, creates PCL or metafile. Use 
Template Maker to position your X,Y 
coordinates for your data fields. 

Custom and stock forms available. Digitized logos, signatures. 

SVTnSCInl < 914 > 354 -® 666 

BUSINESS SYSTEMS, IIMC. 

5C Medical Park Dr. Pomona, NY 10970 
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Circle 167 on Inquiry Card. 


Programming Languages/Tools • Windows • Recruitment 


Learn C++ & Windows-Based Programming... 

Simply, Quickly! 


With the OML Learning 
Series" you can learn 
C/C++, object 
technology and 
Windows'-Based pro¬ 
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series" 
C/C++ Series ' 
OOA/OOD Series', 
OLE Series' 
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Call us for 
information, 
and FREE 
Demo 
Software^ 


Each series: $249 
Any 2 series: $399 
Any 3 series: $549 
All 4 series: $649 
LAN version: Call 

• I KTHtrd Tim* Ottt* 


* (rrg S400) 

* (reg. S/SO) 

* (rcg.StOSO) 
‘(reg SI300) 



800-6789-OML 


Oojcct 

Management 

Laboratory 

TEL: 805-373-8111 
FAX: 805 373 8116 


Circle 191 on Inquiry Card. 


Fuzzy 


Numbers? 


Conventional spreadsheets can’t 
cope with uncertain or fuzzy numbers. 

But now there’s FuziCalc. This 
Windows spreadsheet uses revolution¬ 
ary fuzzy math technology to achieve 
breakthrough performance. 

Call now for FRRE information. 



800-472-61 S3 

FuziCak. 

The Rj/.zy Spreadsheet*" 

FuziWare, Inc. 

(615) 5IUt-41+i 


Circle 188 on Inquiry Card. 


I. 

=TJ f+L,1 

fr-w ~~ ™ i 


Data Acquisition in Windows 


Origin ■ 

fvf Technical Graphics 
O' Data Analysis 
& Data Acquisition 

The Origin Data Acquisition System is an 
integrated software package that provides 
a complete solution for data collection, 
instrument control, data analysis and 
creating publication graphics. 

Microcal 





Call For Free Demo 
1-800-969-7720 


Mcrocal SoftMT*. Me.. On* Round houM PMn. Northampton. MA 01 MO. Fai (411) MVOI24 


Circle 168 on Inquiry Card (RESELLERS: 169). 


Windows Software Development 


• C++ • X86ASM • Chicago • WinSDK • OLE 2.X • Wln95 • MFC • 

• Networking Protocols & APIs • TCP/IP • GUIs • Client/server • 

• Windows Sockets • Win32 • MAPI • WWW • DLLs • 

Imagine working with the latest Microsoft technology developing the hottest PC 
Networking products for the rapidly expanding TCP/IP market. Imagine working 
for an indusrry trader and feeling like you’re working for a start-up. Imagine Sun 
F.ast. We have openings in Boston for talented Windows Engineers, SQA 
Engineers and Windows IJI Designers: 

Email: staning@east.sun.com FAX: (508) 442-0011, US Mail: 

Sun StaOIng East, Dept. ELN, 2 Elizabeth Drive, Chelmsford, MA 01824 

All products or service names mentioned herein are 
trademarks of their respective owners. We are an 
equal opportunity employer and encourage women 
and diversity candidates to apply. No Agency/ 

Recruiter fees paid. 


#sun 


microsystems 


































































THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER S MART is a unique classified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers. 

^ 0R , MA jAl ach ad wil1 be desi 9 n ed and typeset by 
bYTE. Do NOT send logos or camera-ready artwork 
Advertisers should furnish typewritten copy. 2"x17.*" 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2"x2V ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8. Send your copy and Davmenf 
m. IKE BUYER S MART. BYTE Magazinll Six 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: Ellen Perham at 603-924-2598 or Mark 
Stone at 603-924-2695 FAX 603-924-2683. 


RATES (Jan. 1995) 
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ACCESSORIES 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 loot Control up to 96 PCs 
with ono keyboard, monitor and mouse 

CYBEX CORPORATION 

4912 Research Dr. Huntsvillo. AL 35805 

Phono: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 

'thghty rtrcommondod *J»ry Pumaflo 


con * nc,s lof cooijHitors. tNe-nwKjK.il V 
otaclrorwcs. Wacom. avionics, process control. CATV. vnJoo 
nutko. and automotive oqmpmont 

D.W. Electrochemicals Ltd. 

97 Nowturk Ro.kJ (North) Unit 3. Richmond I Ml 
Ontano L4C 3G4. Canada (905) 506-7500 


Inquiry 652. 


VGA Splitters 

Connect 2 . 4 . or moro monitors to your computor 
• Bright and crisp presentation simultaneously 
on nl monitors • Guaranteed 


Works with all VGA. SVGA, and RGB monitors 
Supports 1280 x 1024 - MADE IN USA 
Special VGA extension cables to 250 ft 


HALL RESEARCH 

Santa Ann. CA (714)641-6607 


800 - 959-6439 


Inquiry 653. 


BAR CODE 


Portable Reader 

★ AA Battery Operated. 64K or 256K 

★ Display messagos and oplNxwtl vote© mossages 

ted operator what to do Mossages are easily 
recorded (bke answonng machete) m any 
language This unit is EASY! 

★ Double duty as Non portable Roador 

★ 4x20 Supertwist LCD Display, 35 Rubber Koys 

★ 2 Built-In Inventory Programs or croalo custom 

★ Download tablos and Pick Lists 

★ Wand. CCD, or Laser Scanner InfHit 

★ Serial Intorfaco and Koyboard Interface 

★ Reads 2of5, UPC/E AN. 128. Codo 39. elc 

★ 2 year Warranty on Roador A Wand 

★ 30 Day Money Back Guarantor! 

★ 64K Comploto with Stool Wand $799 

★ Small Size and vory long battory life 

Worthington Data Solutions 

3004 Mtvwoe ‘tfrmrt . S<mM Ciu/. CA 95060 

406 458 9938 FAX 408 458 9964 800-345-4220 


Labeling Software 

For DOS and Windows with dot-matrix, LaserJet or 
DeskJet Easy WYSIWYG design Any lormat/si/e Mix 
vS ,e . xt „ bar codes and ,>( ' x Uhiphi. . »ormals lor AIAG. 
. K *f*rtjj>eare- MIL-STD. Permeys WalMart file Input 
LabelRIGHT lor DOS $279 l.itiHHIGHT foi Windows 
$295. 

30 Day Money Back Guarantoo 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


BAR CODE 


FREE BARCODE CATALOG 

Full of barcode tips and advice 

FREE BARCODE SOFTWARE 

Scanners from $49 

visa 800.478.8644 o**nw*com 

Abraham Technical Services 
110 Hamel Road. Medina. MN 55340 

THE BARCODE SOURCE 


Inquiry 654. 


Portable Bar Code Reader 

► Use as a PORTABLE. WEDGE, or SERIAL 

► 9V Battory Operation with Littiium Backup 

► 2x16 Supertwist LCD Display 

► 54 Key Koyboard with Separate Numeric Keys 

► Real-time Clock Supports Dale & Time Stamps 

► Reads all Popular Bar Codes (16 types) 

► Wand. CCD. Laser, or Serial Input Devices 

► Built-In Program Generator 

► Croalo Your Own Custom Programs 

► 6 Built-In Inventory Programs 

► Up to 250 Programs Can Reside in Memory 

► Create up to 250 Data Files per Program 

► Up to 250 Look-Up Files in Memory 

► Built-In Calculator 

► Supports HAYES Compatible Modems 

► 64K Momory with Data Compression 

► 30-day $$ Back Guarantee - I Year Warranty 

► Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless. TX 76040 

1800) 641-4452 (817)571-9015 FAX (017) 605-6232 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

♦ Attaches as 2nd Keyboard, no software changes 

♦ Reads 2ol5. 128. UPC/E AN. Code 39. etc 

♦ External or Internal attachment on PC 

A Wand. CCD. Slot Badge. Magstripe or Laser 
A Supports DOS. Novell. UNIX. Mac OS. etc 
A 100+ Configurable Options 
A Supports USA & International Keyboards 
A 2 Year Warranty. 30 Day $ Back Guarantee 
A Direct From Manufacturer 
A Top Rated by Independent Review 
A Complete with CCD Scanner - $624 
A Comploto with Laser Scanner - $704 

A Complete Wand only Reader $329 

Worthington Data Solutions 

W04 Mission Street • Santa Cm/ CA 95060 408 458 9KI8 

800-345-4220 


Cordless RF Wand and Laser 

A cordless RF bar codo wand or lasor with a 
range of 100 loot Plug N-Play No software 
noodod Attaches as 2nd keyboard f or IBM and 
Macintosh or any sorial devico Comploto 
Cordless Wand $695 Compote Cordless Lasor 
- SI775. Optional range extenders $200 per 
100 added. 

Worthington Data Solutions 

(408) 458-9938 _ (800) 345-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows 
program Fonts designed for dot matrix. 
DeskJet and LaserJet. Print Coda bar. 2 of 5. 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 

► Emulates Koyboard: Works With Any Software 

► Data Appears as Keyboard Input 

► Uses Enhanced Decoding Algorithms 

► Accepts Wand. Slot/Badge. CCO. Laser 
Magnetic Stnpe Reader. & RS232 Serial’ Input 

► Reads All Popular Bar Codes (16 types) 

► Roads HIGH. MEDIUM. & LOW donsity codes 

► Aulo-Discriminates Betweon Bar Code Types 

► Easily Programmed with a Bar Code Menu 

► Over 140 User Configurable Options 

► Daisy Chain Up to 96 Readers 

► Supports NOVELL Networks 

► Supports US & INTERNATIONAL Keyboards 

► Direct From Manufacturer 

► 30-day $$ Back Guarantee. 1 Year Warranty 

► Complete Unit with LASER Scanner - $1095 

► Complete Unit with WAND Scannor - $2?w 

AMERICAN MICROSYSTEMS 

2190 Rogal Parkway. Fuiosn. TX 70040 

(800)640 4452 (017)571 9015 FAX(017)605 0232 
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THE BUYER’S MART 


BAR CODE 


Bar Code Printing Software 
LabelWorks for Windows 

► Prints all Popular Bar Code Types (19 Types) 

► Desktop Publishing Features: WYSIWYG. 
Scalable Fonts. Rulers. Guides. Lines. Shapes. 
Page Zooms (25%-400%). Templates 

► Rotates Text. Bar Codes, and Graphics 

► Supports Windows Compatible Fonts 

► Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

► Rich Text Support: Mix Stylos, Types. & Sizes 

► Automatically Pnnts Serial Numbers 

► Imports & Exports Graphic Files: 

TIFF. GIFF. BMP. PCX. WPG. WMF. TARGA 

► Supports Virtually all Windows Compatiblo 
Printers (PostScript. Laser. & Dot Matrix) 

► 30-day Money-Back Guarantee, $295 

* * * CALL FOR FREE DEMO SOFTWARE * * * 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless. TX 76040 

(800)648-4452 (817)571-9015 FAX (817) 685-6232 


BARCODE & MAG . STRIPE SYSTEMS 

• Keyboard Wedge with HP 

Stainless Steel Wand/Mag. Stripe Reader $249 

• Keyboard Wedge with SYMBOL LS2000 
or SP400 Laser & Mag Stripe Reader 

• Keyboard Wedge with PSC QuickScan 
Laser/Mag. Stripe Reader 

• Software Wedge Decoder with HP Stainless Steel 
Wand or Laser Scanner (oos & wn- ms- 232 or paraleQ 

• All Wedge Packages indudo a Wand or Laser Holder 


• Mag. Stripe Encoder/Readcr (3 Trks) 
w/Software 

• Printing Software (IW6, wn. umx.. ) 

• Portable Data Terminals (tax-4 ae) 

• Completo POS System: 48640iyttt. 


4MB RAM. monitor. POS Software. SP2I? Rocoipl Primer. 

M-S Cash Drawer, polo dtapiny. HP sUuntou Heel wand 
and magnetic stripe reader wfch decoder 

• Application Software: invon. Asset. Toots. Time t Attend 

• Radio Frequency Terminals (spread spdruWMrow baud) 

• Bar Code Printing Software (DOS) included wNh 

Moh punhan 

• Made in the USA • 30 Day $$ Back • Spanish 
Dept. Avail. • Direct from Mfg. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

12140 Sovom Way. RivorsMJo. CA 92503 (900) 2700010 Int i 
(800) 653 4252 US «(800)219-5178 CAN • FAX (909)270-0920 


Inquiry 655. 


BAR CODE PRINTERS 

Only $1,495! 

Reseller Pricing Available 
Impeccable Print Quality, Rugged Performance! 

THARO SYSTEMS, INC. 

P.0. Box 798. Brunswick, OH 44212-0798 
216-273-4408 Fax:216-225-0099 

Inquiry 656. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic ontry, PCB design, and 
simulation soltwaro, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacemont, 
more symbol libraries, and up to 16 layers. $649 
CAM file outputs 

Mental Automation, Inc. 

5415 136th Place. SE BeMovuo WA 96006 

(206) 641-2141 FAX (206) 649-0767 BBS (206) 641 -2846 


Inquiry 657. 

296 BYTE JUNE* 1995 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

Indoxor LPT ,M sottwaro $249 

NEW VERSION 3 visa/mc 

• Controls up to six stop motors simultaneously 

• Linear and Circular InlerpoUlum 

• Now lonturos to .iccomrnodato mochmo control 

• Eusy-lo-use DOS device driver Super Manual 

• CAD-CAM interface available 

...... fy, . Corporator). 1422 Arnold Avo 

Ability Systems pa i»oi (215)657433$ 

9 9 FAX: (215) 657 7815 


Inquiry 658. 


CD-ROM 


We Buy, Sell & Trade 

CD-ROMS & MEMORY CHIPS 

Resellers Wanted 

Call or write for a free product update 

Consolidated CDROM, Inc. 

515 67th Ave Philadelphia PA 19126 USA 
+1-215-276-3657 / +1-215-276-3854 fax 

1 -800-8-CDROMS 


Inquiry 659. 


INTERNET on CDROM! 


LINUX Dovolopers Resource 3 CD Set $25 

SJackware & more' Complete materials to install & run! 

OCA Windows 3 CD Sot.$25 

Thousands of plug & play windows programs! 250* games' 

INTERNET Tools CO-ROM $30 

Networking tools & utilities tor OOS & UNIX 

BSOtsc (NotBSO & FroeBSO) $35 

Ready to use formats with install scripts 

USENET 2 CD Set $25 

comp sources & all sources ♦ many FAQ's Irom other groups 

SOURCE COOE CO ROM $30 

4 4 BSD Lite. XIIR6, MACH. Andrew Windowing 

PERL A TO/TK CD-ROM $35 

Utility lang ♦ command long & toolkit tor X-Wmdows 

STANOARDS 2 CD Sot $30 

RFC's. lEN’s. CCITT/ITU Bluebook. Windows Sockets 

MS-DOS 2 CO Set (SanTel Archive).$25 

10.000+ DOS programs, utilities. BBS software & docs 


mc, visa * amex 1 -800*800-6613 

lei +1 602-526-9565 

InfoMagic fax +1-602-526-9573 

P 0 Box 30370. Flagjlalt. AZ 86003 0370 info W infomagic.com 

Inquiry 660. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 

No Device Drivers/ MSCDEX needed. 
Complete Kit Networks CD Roms, 
unlimited user license. DISCPORT. 

"JES, NONE BETTER AT ANY PRICE" 

Call NOW: 1 (800) 482-1866 305-271-0076 


Inquiry 661. 


Charlie Chaptai 

$17 

Tho Moty Brbie 

$13 

W C Freids 

$17 

A Plus 

$12 

My Talking Dictionary 

$14 

K-12Pk» 

$12 

3D-W! 

$38 

SysOps Plus 

$12 

Compielo AJgobrn 

$14 

Tho Ont War 

$45 

Groy WoH 

$32 

Computer Anmjtor Nen 

$13 

MKkNn School Suilo 

$14 

•Youwdiy. Today l Tomorrow* $17 


CALL OR WRITE FOR A FREE PRICE LIST 


44 Maple Street. Suite 7. Danvers. MA 01923 
800 334 8666 iordm«n»n Fax: 508-774-5811 

MASTER CARO VISA • COO PREPAID 


NET" 


Inquiry 662. 


CD-ROM 


New and Updated CDROM Titles 

Cica MS Windows C0R0M, Thsnds ot Windows prgims $29 95 
Giga Gomes C0R0M. Games lor DOS/Windows $39 95 

Space and Astronomy. Thsnds NASA images/dala.$39 95 

C User Group Library. C source code Dec 93. ... $49 95 

Simtet MS DOS CDROM. OOS Shareware/Freeware.$29 95 

QRZ Ham Radio CDROM. FCC Callsign 0b & Shi war $29 95 

Hobbes OS/2 C0R0M. OS/2 Shareware/Freeware.$29.95 

Source Code C0R0M. 650 Mb source. DOS/Unrx..$39 95 

Gutenberg Protect. Literature and docs....$39 95 

Linux Operating Sys. 386/486 OS. XI t. fuM sre.$49 95 

FreeBSO Operating Sys. Ver 10. krnl sic. X/GNU..$39.95 

LiOrts Britannia. MS00S Tech/Scrtngmeer..$6995 

Xt 1R5/Gnu CDROM. Ful wc. SPARC binaries.$39.95 

Nebula lor NeXTSTEP. Prgms lor Intel NeXTSTEP.$59 95 

Ada Programming C0R0M. Compilers, source, docs.$39 95 

Ammet CDROM. Amiga Sbareware/Freeware....$29 95 

COROUCMflM UiMiMMN. $4J5 

Top quality COROMs. 100% satisfied or lull refund. 

WALNUT CREEK CDROM 

4041 Pike Lane. Ste D 212, Concord. CA 94520 

1-800-786-9907 Visa/MC AMEx. Fax: 1-510-674-0821 


Inquiry 663. 


COMMUNICATIONS 


Frame Relay, X.25, BSC, HDLC, SDLC 

Uso our rock soiia. compliant, inexpensive and robust 
synchronous products for your PC propel On board protocol 
support roducus PC ovortwad 

• Support lor MS-DOS. Windows. Una. OS/2. Netware arid others 

• CCITT and ISO compliant X 25. HDLC 

• Frame Relay blanket certified lor any application 

• Test and datascope programs tor easy debugging 

Sangoma Technologies Inc. 

Tol 1-800-388-2475 905-474 1990 

Fax 905-474-9223 


Share Modems & Phone Lines! 

Modom Asset PLUS » a hill featured. non defeated modom 
server for IPX or NolBIOS networks Data rates to 115.200 
with social ports or mufliport boards Use ANY Windows tax or 
rnmmt vacation software or OOS programs which support 
INT 14 or NASI $249 two ports. $749 untainted 
Free 30-day trial on BBS 

SYNERGY SOLUTIONS, INC. 

2150 South Country Club. Smto 1. Mosa. AZ 85210 

(602)545-9797 FAX (602)545-9827 B8S (602)545-0232 


Inquiry 664. 


COMPUTER BOOKS 


COMPUTER BOOKS ONLINE 

Easy onlmo ordering at our Intornot. CompuServe. & 
NIFTYSorvo stores. 15% ott most books from 140 | 
publishers lor computer professionals. GO CBK, 
www.compubooks.com/books.hlml. or Itp mfotxt Irom I 
ftp compubooks com Worldwide shipping. E-mail to | 
mloO compubooks com tor information 

CompuBooks 

RR1 Box 271D 512-321-9852 

Cedur Crook TX 78612 USA Fax 512-321 4525 

Order line 800-880-6818 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Computorownor's coverage provides I 
replacement of hardware, media and purchased | 
software As litlln as $49 a year covers accidonts, 
theft, power surges and more. One call does it all. 

1-800-800-1492 

SAFEWARE, The Insurance Agency Inc. 

PO Box 02211. 2929 N Efcgh Si. Columbus. OH 43202 

Now available in Ontario!!! 


Inquiry 665. 








































































COMPUTER TELEPHONY 


Write your own Voice Moil software 

VOS . the Editors Choice Complete languago lor 
conjpolor/totoplwno integration VOS supports dalabasos. 
LANs, voice recognition, text to spooch conloroncing 

swildWKi .in<) morn 


Ca» for Iron booklol Get into Interactive Voice 

Parity Software 

US: 415-989-0330 fax:415-969-0441 
Europe: +45-3940 8803 lax +45-3940-7803 


CREDIT CARD PROCESSING 


Take Charge! 

PC-Crodil makes il easy lo add credit card, dobit 
card and chock guarantee services lo your DOS or 
Windows applications. Our products include 
Libraries. DLLs. TSRs and easy to interface 
programs that will provido the solutions to your most 
demanding single or multi-user applications 

Go Software, Inc. 

31 Shorborno Rd., Savannah. GA 31419 
, (800)725 9264 

(912)925-4048 Fax (912) 927-0214 


Inquiry 666. 


CROSS ASSEMBLERS 


PC BASED DEVELOPMENT TOOLS 

Wo odor low cost oM*o»mt CROSS ASSEMBLERS and a 
superb Imo of SIMULATOR-DEBUGGERS with lufl burft m 
DtSASSEMBLERS tor Inter. MCS-48. 51. 85 and fflS 
lor lb.. Z80 lamriro of omboddod conlroflors Our now sen- 
triakvs lor tfiu 80C196KB and 80C196KC are umquo m ttw 
nwrtiot. and haw boon rooorwd with raw reviews The pneo 
o* *ohmuo mdudos untended free upgrade puvriogos* 

Lear Com Company 

24A0 Kipling St. Sk> 206. Laliowood. CO 00215 
_ (303)232-2226 FAX (303) 232-6721 


Inquiry 667. 


DATA RECOVERY 


Recover Repair Restore 

All EVERLOCK 
All SMARTCAM 

Is your software altactiod lo your compolor with Lvorkxk 
™ * EV32.SYS? Any 

danviged) can bo rocovorod A run on any computet you own 
Old your Smadcam hard drive crash? Old you try lo move 
Smarlcam? No problom< You can rop.ur Smarlcam to run on 
♦my computer you own Solo A oasy to use even for novices 

caerw»» visAatc/Ma x 905-830-1961 iax 905-830-5064 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon 

DriveSavers 

Restoring data since 1985 

1-800-440-1904 

415-883-4232 


Inquiry 669. 


The Leader in Data Recovery 

• Expertise in virtually evory operating system 
and media storage do vice 

• 24-Hour support & emergency services available 

• Call for a FREE consultation* 

ONTRACK DATA RECOVERY 

MN. 1-800-872-2599 • CA: 1-800-752-7557 
Europe: +44 (0)181 974 5522* Japan: (0429) 32-6365 


Inquiry 670. 


DATA/DISK CONVERSION 


THE #1 CHOICE 

In disk & tape conversion 

lor many leading corporations, government agonaes 
law firms, and compares .n ovory industry wodd wido 

Free tost • Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Socond Si North. Mmnoapofe. MN 55411 

(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 671. 


CONVERSION SERVICES 

Convert any 9-frock mognokc tapo lo or Irom 
over 6000 formats including 3’", 5'A", 8" disk 
formats & word processors. Disk to disk con¬ 
versions also available. Introducing CD-ROM 
conversions. Call for moro info 

Pivar Computing Services, Inc. 

165 Arkngton Hgts Rd.. Dept »B. Buffalo Grove. IL G0069 

(800) Convert (708)459-6010 


Disk & Tape Conversion Services 

Or do 4 yoursoN with The f Mo Analyst* Il overcomes a8 Mo 
tr.irttialionI and Iransler pr<ririorm Analy/os unknown fries' 
° d ' °* n, ° P*»t*«**y slruclurod import or 
client/sorvor filosl Soarch, remove A roplaco dala/corlos 
Convert betwoon any formal, any database, any report 
generator ASCII, defended EBCDIC. %p*. scan. vmrfy°A 
more. Commercial nnd Professional used <Liriv il 

over Rio world* ^ 

THE FILE ANALYST MAI PM GAIIMIII ASSOCIATES, MC. 

IhejMm*f+An*).vt <« U»k< n Aw ffe* York NY 10016 

Afeteirufer _ w jn rniw 


Inquiry 672. 


WE WROTE THE BOOK! 

Deal direct with Iho company who dovolopod 
the svstoms that most others uso 
S H A F F STALL! I .ipo/Dr.keite 
Transfer/Convorsion/Duplicalion. PC/Mini/ 
Mainframe/Workstation Tape Iranstor Wf» to 
WP Document Convorsfon Sorvicos 

1-800-357-6250 

Shaffstall Corporation 


317-842 2077 
(Tax) 317 642 0294 


Inquiry 673. 


EDUCATION 


B.S. A A1.S. In COMPUTER SCIENCE 

ThoA monco n ftislriuki For ComjNrinr Sctenoo. odors an m 
dopth homo sludy program lo earn your BochMor ol Scfenco 
subfocls covered are MS/OOS. IIASIC 
PASCAL. C. C*». Data File Processing. (>aL« Structure* A 
Oporatmg Sysloms M S program includes subjects in 
Soltwaro Engmoermg anrf Artificial IiX<MIhj<hm «. Aria and 
Us*r»g Windows courses also .iv.iri.if *• AcoocMihI Member 
World Assocaihon of UmverfeUos and Colegas 

AMERICAN INST, for COMPUTER SCIENCES 

2101-8Y Magnolia A vs.. Suite 200. Birmingham. AL 35205 
1-§00-767-2427 • 1-203-323-6191 


FLOPPY DISKETTE 


3.5 FLOPPY“DlSK 
„ RELIABLE & DURABLE 

* J^»»* "««4«ursr feaossd by SonyCorpotjiaxi 

* SSfe^lISj - ^ T< * 1- " "3 m M All 

* AvaUbkr product! 2H0. TfH). vidro Up*. CD pwHry box 

* Our own brand Mf (iA Of M or bulk pack are aho av.Mtabie 

* f*|l* c * 0f5 4 whotesjfers *• outcome 
INMARK IND LTD 

IA Man I oong Indir.lruf Itelg 
7 Cheung l « Slreel 
Clk* Wan Hong Kong 

Tel: (8522) 5582203 
Fai: (8522)8973700 


YHC Cassette Ind Ll 

75 Samtsbury Square 
Scarborough. Out 
_ MlV :il(1 Canada 
Tel: (416) 321-1179 
Fax: (416) 


i) 321-8451 


Inquiry 674. 


FLOW CHARTS 


COBOL STRUCTURE CHARTS 

The new PowerSlructure for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source STRUCTURED or NOT! Forgot 
manual flowcharting. PoworStructure will diaqram 
your spaghotti code, do it in seconds, and free 
programmers for more important work 
Now just $149. 

CyberMetrics 

5541 S. Marino Drive.. Tompe. A2 85283 
_ (602)838-3310 


Inquiry 675. 


WINDOWS FLOWCHARTER SI 29 

E2»" 3 «° IS a P , o!®ssional drawing tool lor 
1 Floquiros Microsoft Win¬ 
dows. 500 shapes auto adjust in size; diagonal Imos 
au1 ° hn .° *outmg and re-routing; OLE 


server; click on a shape to 1)ring up a sui?chart 
- J tallies;- 


import/export bitrmips and mola 
trial (Salt 


; Cal tor Iron 


RFF ELECTRONICS 

1053 Banyan Court, Loveland. CO 00538 

Phono; (970) 663-5767 FAX: (970) 669-4009 


FOREIGN LANGUAGES 


OVER 150LANGUAGES 

I r.msl.ition, language l earning 
TutoriaLs, Fonts, l)ictk»naries and 
language Systems for IXKi, Mac and Windows. 

Japanese, Chinese, Spanish speaking stafT. 
(all us first for best prices and expert support. 
Character Language Resources 

2I.V) Hawn-IU* Blvil UHA. Ixrs Aiiki U-%. ( A «KX)JS 

HOO-56*>2099 FAX 310-996-2303 


Inquiry 676. 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer. 
Professional. Corporate. Government, and 
Educational Buyer since 1985. 


APPLE fi* & MACINTOSH* 
SYSTEMS » PARTS » EXCHANGE REPAIRS 

intifmn i nitiiny 800 - 274-5343 

INT'L. 617-275-4600 • FAX: 617-275-4848 

205 BURLINGTON ROAD « BEDFORD. MA 01730 


Inquiry 677. 


HEWLETT-PACKARD 

Buy-Sell- Trade 
LaserJet CotorPro 

DoskJet DraftPro 

RuggedWntor DraftMaslor 

Electrostatic Ptottors DesignJet 

HP 9000 Workstations and Voctras also available 

Ted Dasher & Associates 

411/ Second Avo , S ffenvngb-vn. AL 35222 
fs/ini JSSE® 0 ® 59M747 F « <205) 591-1108 
(600 ) 630-4833 E-mail: nalesMdanher.com 


Inquiry 678. 


LANS 


Little Big LAN 

The most flexible network 

• P«W lo Peer IAN lo 250 nodes 

• $75 total software cosl. not jier (Kxle* 

• Link via serial, fiarallel. or Modems 

• Also via Ethernet of Aictief. or nxx* 

• Typically only 40k ol MAM 

Information Modes 

817-307 3339/PO Ouiwih I IUhAhei IX 76202 

Fax 817-382-7407 Order. tXX) <>28 7992 


Inquiry 679. 
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THE BUYER’S MART 


LASER CHECKS 


LASER CHECKS 

PERSONALIZED WITH YOUR NAME AND LOGO 
IN SAFETY BACKGROUND 
CALL (714) 773-5811 OR TOLL FREE 
1-800-252-6427 Fax 1-800-439-0158 
FOR SAMPLE (ETC.) 

MAGNETIC ENCODING: 

MICR-COMP, Inc. 

689 S Stiilo College Blvd . Sort© A 
_ Fullerton. CA 92631 _ 


Inquiry 680. 


LOCALIZATION 


DON'T MISS OUT! 

Reach millions ol European customers now. A 
team ol localization exports can scamlossty adapt 
all aspects ol your soltwaro or multimedia product: 
Documentation, GUI. sound, packaging, etc. 

Get it right the first time! 

Contact OVERSYS today. 

In France: 33-67 59 30 62 - Fax 33-67 59 30 26 
100276.2103Qcompuserve.com 

Inquiry 681. 


MANUFACTURING SOFTWARE 


Manufacturing Software 

E-Z MRP ,M is complol© rnatori.il requirements plnnninq 
soltwaro lor Iho PC Includos bill ol mnlonals. mnlortal 
planning mnko/buy calculation. capacity pkinnmg. purchase 
ordors. labor dlstribulion. |ob costing, physical inventory. 
AutoCAD inlorface, and moro. Tho bust ontry-lovol 
manufacturing solution Comptolo lor $2,995 Special Lilo 
version lor $995. Call lor rtomwiltotv 

AllianceSl""’ 

1-800-490-2520 


Inquiry 682. 


MEMORY 


WE'LL PAY YOU FOR YOUR OLD MEMORY 

Swims. Dtps. Laser Punier. 1 Megx9.4 Megx9. IJH.nn Chips 

— ANY MEMORY — 

Al Memory Has Value' Pon t let your old memory collect dust 
Call or lax what you have available 

1 - 800 - 718-7755 

THE MEMORY LIQUIDATORS 

"Tho company that buys memory bach" 

531 Mom St.. Sto 1174. El Segundo. CA 90245-3060 
Ph 310-676-3074 Fax 310-676-3076 


Inquiry 683. 


PROGRAMMING TOOLS 


dBASE file access from C++, Basic 

CodoBase gives complete database manage¬ 
ment with multi-user dBASE. FoxPro or 
Clipper (He compatibilily from C. C++. Basic 
or Pascal. Get visual design software and 
royalty froo client-server. Unconditional 
money back guarantee! 

Coil Sequiter Software Inc. for details! 

403-437-2410 FAX 403-436-2999 


Inquiry 684. 


SECURITY 


Leaders in Software Seiurity 

EVERLOCK nod EVERKEY II copy protection 
Features include Encryption. Sunali/alion, 
Romotoly rosoltablo access Hags, dale limits, 
execution counts and network user limits 
and much moro! Froo domo available. 

Call today and ask about our low cost Trial Kits! 

Az-Tech Software, Inc. 

201 East Franklin St.. Richmond. MO 64085-1883 

(800) 227 0644 (816) 776-2700 FAX (816) 776 8398 


Inquiry 685. 
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Inquiry 686. 


CRYPKEY SOFTWARE LICENSING SYSTEM 

“Hardware key protection without the hardware key" 
CrypKey is .1 software protection tool, ollenng 

• complete security from any disk copy program 

• complete compatibility wUh any MS-DOS 
or MS WIN00WS based machine 

• complete invisibility - no disk key. no hardware key. 
less support calls 

• instant disaster recovery 

• protect programs distributed on CO-ROM. BBS. or Internet! 
CrypKey is a sales tool, allowing you to sdl your program 

• by increments - enable Ihe options the customer 
purchased 

• by number ol runs - e g . sell 100 calculations lor $100 00 

• by time period e g . lease or demo your program 
for 60 days 

CrypKey uses a numeric key that can be transmitted by phone, 
tax. or crn.nl Sell your customers more options, more copies, 
more bine or more runs instantly, yusl by making a telephone 
call (greal lor overseas customers or distributors) CrypKey is 
produced by Koranic Controls Lid - engineering and software 
since 1972. 

Kenonic Controls Limited 

7175-12tb Street South Eist 
Calgary, Alberta. Canaria T2H2S6 
(403) 2586200 • lax: (403) 258 6201 


Inquiry 687. 


Cop's CopyLock II 

Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS. OS2. Networks, Windows. Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Internet. 
Known and used world-wide since 1984. 

LINK Data Security 

Int’l: + 45 3123-2350 Fax: + 45 3123-8448 


KEY-LOK ** SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom¬ 
ical. Transparent to PARALLEL/SERIAL port. 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 
MICROCOMPUTER APPLICATIONS 

3167 E Otero Circle. Littleton. CO 8012? 

1-800-4KEYLOK (303)770-1917 FAX: (303) 770-1863 


Inquiry 688. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you wW need In Pocfcogo. (>*tribute, end SNp Your 
Software” From nvmu.it-. and bmrtnnv to nvidorit and irfvpfwrn 

LABELS • LABELS • LABELS 

For your cfcskottos. plain or custom printed 
dot matrix or laser printer. Iroo somplos 

•••FREE CATALOG*•• 

Hice & Associates 

8566 MondcoNo Dr . Wosl Ctxr.tor OH 45069 

Phone/Fax: 513-779-7977 


Inquiry 689. 


SOFTWARE REGISTRATION 


REGISTRATION MANAGER is a poworful utility 
that provides for tho automatic romoto registration 
of your software. It can significantly (up to 100%) 
increase response rates. You select the levol of 
encouragement, from gentle reminder lo full copy 
protection. Also includes a database manager to 
keep track ol your usor demographies. 

StanBrite SOFTWARE 

124 Country Club. Stansbury Park. UT 84074 
(801)882-3546 l» *001-882-3017 

E-mail: 72723.1157Qcompuserve.com 


Inquiry 690. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full loaturod. hoads-down data entry 
with two-pass verification, edit language, 
operator stats, much moro 1 Designod lor 
Ihe PS/2*. PC. XT. AT or compatibles 
PCs Irom $395 LAN version available 

FREE 30 day trial 


Computer Keyes 

Tel: 

206/776/6443 

21929 Makati Hd. 

Fax: 

206/776-7210 

Woodway. WA 96020 

USA: 

800/356-0203 


SOFTWARE/ENGINEERING 


Analog/Digital Simulation! I 


• Windows, NT. DOS 

• Power Mac. Macintosh 

• KSmct4 Real Time SPICE 

• Mixed Mode Simulation 

• Schematic Entry 

• Now AHDL Modeling KHf ( 

P O Box 710 Son Pedro. CA 90733^)710 
(310)033-0710, FAX (310)833 9653 

Cal lor your Froo Domo and information 


• Model Libraries. RF. Power 

• More Than 5000 parts 

• Waveform Analysis 

• Full SPICE programs 
starting at $95. Complete 
systems. S595 S2595 

intusoft 


Inquiry 691. 


ALLTED-AII Technology Designer 

Electronics*Hydraulics*Pneumatics»Mechanics«Control 

• From sc ho male entry to optimum design in single or 
mixed technology • Steady sUilo, Transient. Frequency. 
Fourier and MonloCnrlo analyses * Plus high level 
operations ol mu Invariant. worn! case, sensitivity, optimal 
lolnranco assignment, multiple entofia optimization 

• Component kbranos wAcons. functions and paramolors 

• Modular conbgur.Mion • *MORE • Call lor Domo 

Tatum Labs, Inc. 

1287 N S4o Ridgo. Ann Arbor. Ml 48106 
313-663-8810 FAX 313-663-3640 


Inquiry 692. 


SOFTWARE/GRAPHICS 


New Version! 

AccuSoft Image Format Library 5.0 

1 


Programmers: Add support for 36 raster 
file formats instantly! 

TIFF. JPEG. PCX. TARGA. DIB. OCX. GIF. BMP. 
WMF. PICT. WPG. EPS. Group 3. Group 4 
Now Formats: Photo CD. F>boloShop. ASCII. 
KoFax. RLE. LasorData. CALS. ATT. CLP. XWD. 
IMG. IFF. SUN. XBM. ICO. IOCA. CX2. XPM. 
CUT. Brooktrout. MAC. MSP 

Guaranteed to read all raster miages in existence 
in tho listed formats! 

# Import, export, scanning, conversion, compression 

# Printing, display, intage processing 

# Supports all languages 

» Fax formats and multi-page images 

# Rotate, zoom, scale, color reduction 

# Thumbnails, sharpen, special-effects 

# Windows Nl. WinProGold 32. VBX. VBX32 

» Watcorn, OS/2, MAC. UNIX, Clipper. FoxPro_ 

AccuSoft Corp. Call 800-525-3577 

Two We-slhoroutfi Business Part Wesfcorough. MA 01581 USA 

TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 693. 


































































Autodesk’s DWG OEM 

♦ Toofcil lo Rcad/Wnto AutoCAD DWG 
a DXF Frfos 

^ 0,,on *°d. modular. database-like access lo 

CAD data 

♦ View. Pont. Plot and Pick Modules 

♦ Available tor C/C» Mor DOS. X DOS. Wmdows Sun 
and othof Unix systems 

Autodesk OEM Sales 

1301 Manna Village Parkway. Alameda. CA 94501 
Ptione: (S10) 337 7203 Fax (510) 52^2880 


Inquiry 694. 


DbCAD dev 1.3 DLLs 

l Sf cl ' edl! im P orl (° XF - DWG), all the 
mnS A £ vect0r entities, in a graphics database 
(DBF) Display raster images (RLC, RLE. BMP) on 
which you can overlay vector drawings (DWG WMF 
graphic DBF) Manage a graphic window (pan’ 

driver and C |onts W P ' Ck) Pnn! by US ' n ° Wmdows 

Channel inc. U.S.A. 

+617-863-0068 


Inquiry 695. 


CAD Developers Kit 

TG CAD Professional 5.5. a C' WirVDOS SDK 
ReadrWrilo/Viow PCX/GIF files A DXF lo RI2 Croato 
loots & loxt Ray Tracing A Stiadmg Hundrods ot 20 A 
30 rnulmes Comes as DOS Lib. Wm LO & Win DLL 
Source available Froo Technical Whilo Paper 
availabto Call or wnlo today 

Disk Software. Inc.. Box 941152 
Plano. TX USA 75094-1152 
800-635-7760, Fax 214-423-7288 


Inquiry 696. 


LEADTOOLrdoes image manipulation 

and does it right!" .m j/w 

Discover what Kodak. Corel. Delrina and over 2500 
developers publishers and OEMs already know: LEAD 
otters the fastest and most complete image com 
presston an d manipulation SDK on the mar ket 

Three Toolkits In One! 


imfOdiicini) lEACHOOlS » e ,s,on 5. offering three 
toolkits lor the price ol one: 1) image format support, 
conversion and compression. 2) image processing 
and, 3) all NEWBITONAL toolkit Includes royalty-free 
runtime, virtual memory management lor unlimited 
image size, free technical support, online help sample 
urograms with source code, over 40 image processino 
lunctions. and CMP. the virtually lossless image 
compression format 

Call today for FREE imaging application 
built with LEADTOOLS 5! 

800 - 637-1835 

LEAD _ 

TECHNOLOGIES 

INCORRORATIO 
a* • Chariot. NC ?KOI * m & XS F» M 41 /?.ria. 



Inquiry 697. 


SOFTWARE/SCIENTIFIC 


VT e X Scientific Desktop Publishing 

* I fS* • Typeface customization 

. L r Tat> i es * *. * Foreign languages 

. ASfiyS s Pf« *^»cfWt»on • IDE • On-line help 
Dos. Dos-32 and Windows versions • From St99 
~ T E X Tomorrow'-NotKos of AMS. March 1991 
CaJI now for a FREE DEMO DISK 

MicroPress, Inc. 

(>8-30 Harrow Street, Forest Hills. NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 698. 


SOFTWARE/SCIENTIFIC 


EXPERIMENTAL DATA FITTING 

SCIENTIST ,M is tho loador in oxporimontal data 
titling. Fit combinations of usor-dolmod algobraic 
and ddfcrontiai equations or Laplaco Iranslorms - 
also spknes and interpolating (unctions Includes 
3D plotting and a scientific worksheet Requires 
Windows. $395. Modol libraries also available 

MicroMath Scientific Software 
1 -800-942-6284 Fax: (801) 943-0299 


Inquiry 699. 


SOFTWARE/VOICE/FAX 


Computer Telephony ‘C’ Libraries 

Multi-Voice V4.0 and Multi Fax V2 0 Toofkils «m you the 
most powerful solution to integrate telephony lo your C* 
applications Unique design based on multi tasking. DOS 
fcxtender. Supports most ma|oi voice and lax boards 
Commented source code; Royalty tree Best value 
Also available Windows based application generator 

M ITI SOFTWARE 

Tel. 514-835-3124 Fax: 514-835-4772 BBS: 514-835-5945 
FwoOn-OMUnd: 51+035 2216 E-mail: gjagnondcam ixg 
_C hacfc our horn , page: hup /Amw cam orq/ q9agnon 


UNIX FOR PCS 


I^IIVUX 


rki.ka.sk 1.1 


52 bit I nix compaliblr OS for 586, 186, 586’s 

'••Maun iVfi xii no. r< mv 
l4K.r PIT Mip \lv VI cm**. Opcaloufc |*rt hmmIi m.mx 
Sup,MKU M M ll>l I Mil MIM VItA. SV cus « |>r oim 
inwilMairr. lull nun 1 * 4*5 |*K mmimuI UK Irnt, ,| |„a 

Imrmri SVIVS Snow 

limn ho* 

limu M'U.m IjIh. pihhi MMrr < i t Ik-m. rtirfal. Ml **>r 
ORMQ Wi zvm. (Hill) ’U» I'lw. fax (Him 'IMTM 


Inquiry 700. 


VIDEO CARDS 


WANTED 

RASTEROP 1425 TC 24-BIT 
FRAMEBUFFER CAROS 
new or used 

Contact: Linda Groono 800-323-4449 
In Europe Con tael: 

Doris Baschek 41-64-54 0154 


WINDOWS 


‘FREE INTERNET 

217 - 322-1111 

Full Access 14.4K 8/N/1 All Nodes 
Service is FREE ‘You Pay L.D. Charge 

Voice Help 1-217-322-1212 


Inquiry 701. 


THE ULTIMATE BBS 

FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils. Pgms. Source 
Codo. Lively CHAT, online games. Internet Access 
and more and aN FREE. Call from home or olbco 
up lo 14 4K and download lor FREE. <rV8/1) 

217-792-3663 

Customer Sorvice 415-281-4429 


Inquiry 702. 


A Message 
to Our 
Subscribers 


F rom time to time we make 
the BYTE subscriber list 
available to other com¬ 
panies whose products or 
services would be of interest to 
our readers. We take great care 
to screen these companies, 
choosing only those who are 
reputable. 

Furthermore, subscriber names 
are made available for direct 
mail purposes only; tele¬ 
marketing calls are strictly 
prohibited. 

Many BYTE subscribers ap¬ 
preciate this carefully managed 
program, and look forward to 
receiving information of interest 
to them via the mail. While we 
believe this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive promotional liter¬ 
ature. Should you wish to 
restrict the use of your name, 
please send your request 
(including your magazine 
mailing label, name, address, 
and subscription account 
number) to: 

BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, l\J 08520 


BYTE 


Because the Exper ts decide. 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in BYTE! 


Inquiry No. Pago No. Phono No. 



A 



203*204 

ACI 

292 

800 983 1177 

546 

ACTION 

40IS22 

♦886 3 4520697" 

198 

ADVANCED ENGINEERING 




CONCEPTS 

292 

310-379-1189 

124-125 ADVANCED MICRO OEVICES (N A) 22-23 

800 222 9323 

103-104 

AERONICS INC 

17 

512258 8040 

61 

ALAD0IN KNOWLEDGE SYSTEMS 82 

800 223 4277 

549 

ALTEX ELECTRONICS 

280NE3 

800 531 5369 

551 

ALTEX ELECTRONICS 

280SO 1 

800 531 5369 

• 

AMERICA ONUNi |U s , 

40A-B 

800 827 6364 

• 

AMERICAN LUNG ASSOC 

280NE4 


• 

AMERICAN LUNG ASSOC 

280S0 4 


• 

AMERICAN POWER CONVERSION 32A-B 


62 

AMERICAN POWER CONVERSION 32-33 

800 800 4APC 




,v P t M 

206-209 

AN DOG 

287 

800 750 4650 

* 

ANTHROCORP 

126 

800 325 3841 

• 

APPLE COMPUTER INC 

103 

000 909-0260 

409 

ARTECON 

200DM22 

800 872 2783 

261-262 

ATTACHMATE 

170 

800426 6283 




0x1322 

110 

AT6T GLOBAL INFO 




SOLUTIONS (NA) 

48-49 

800 447 1124 




•»11050 

140 

AVALAN TECHNOLOGY 

281 

508 429 3179“ 


B 



268 

BADGER COMPUTER 

183 

800-3 BADGER 

112 

BBN SOFTWARE PROOUCTS (N A ) 87 

800 331 2266 




exl 130 

406-407 

BEAME & WHITESI0E SAN 

2000M 15 

800 216 8450 

63-64 

BELL & HOWELL INC (INT L> 

37 

708 675 7600 

63-64 

BELL & HOWELL INC (NA) 

37 

800 SCAN 494 

450 

BIX 

305 

800 695 4775 

195-196 

BOXLIGHT CORP 

291 

800 762 5757 

526 

BTC (NT!) 

166 

♦886-2 523 3114“ 

114 

BTG 

238 

703 876 1920" 

• 

BUSINESSWEEK (INT'L) 

43 


• 

BYTE 20TH ANNIVERSARY 

257 


• 

BYTE BACK ISSUES (INTI) 

42 


* 

BYTE BACK ISSUES (WORLD) 

40IS7 


• 

BYTE EDITORIAL SURVEY 

196 


* 

BYTE EURODECK (INTI) 

104 


• 

BYTE MOBILE OFFICE 




SWEEPSTAKES (U S ) 

199 


283 

BYTE ON CD ROM 

248 


• 

BYTE REPRINTS (WORLD) 

40IS 19 

603 924 2525 

* 

BYTE SUB MESSAGE 

299 


• 

BYTE WAREHOUSE 

261 


• 

BYTE WINBOOK SWEEPSTAKES (U S )213 


167 

BYTECH BUSINESS SYSTEMS 

294 

914 354 8666 


C 



143 

CADSOFT COMPUTER INC 

275 

407 2748355 

282 

CALIFORNIA DIGITAL 

174 

310217 1944 

105 

CALIFORNIA PC PROOUCTS INC 254 

800 3944122 

542-543 

CALLUNA TECHNOLOGY LTD 

40IS 18 

f 

206-207 

CAMELEON TECHNOLOGY INC 

291 

800 440 7466 

122-123 

CANON (NA) 

42-43 

800 962 2706 

524 

CARDIFF SOFTWARE 

40IS20 

6192596445 

501 

CHERRY 




MKROSCHALTER GMBH 

40IS 16-17 

*49 9643 18 206 

194 

CLARK DEVELOPMENT CO INC 

292 

800 356 1686 

• 

COLORADO MEMORY SYSTEMS 195 

800 451 0907 

540-541 

COMBYTE INC (INTI) 

CIV 

303 229 0660 

65 

COMPAQ (NA.) 

IMS 


213 

COMPAQ (N A ) 

128-129 

800 853 9518 

502-503 

COMPEX INC (INTI) 

87 

714630 7302 

214 

COMPUSERVE (CD) 

155 

800 487 0962 

214 

COMPUSERVE (INT l) 

155 

614 529 1349 

• 

COMPUSERVE (US & CD) 

154A-B 


214 

COMPUSERVE (U S ) 

155 

800 487 4838 

281 

COMPUTER ASSOCIATES/ 

73 

800 434 REAL 


RE ALIA 


dejx 26500 

66 

COMPUTER ASSOCIATES/ 

21 

800 225 5224 


VISUAL OBJECT 


(fefX 14500 

284-285 

COMPUTER CONNECTIONS MTBV 156 

800-436 5336 

126 

COMPUTER DISCT WAREHSE 

268-269 

800 959 4CDW 

553 

COMPUH M DISCOUNTERS 

280SO3 

301 595 0500 

• 

COMPUTER MUSEUM 

200DM21 


504 

COMPUTER QUICK 

40IS13 

415861 8330 

127 

COMPUTERLANE UNI TO 

278 

800 526 3482 

75 

COMPUTING MCGRAW HIM 

221 

2125124100 

115 

CONNER PERIPHERALS (N A ) 

63 

800 6 CONNER 

177 

CONTROL CONCEPTS INC 

290 

800 922 9259 




0x16444 

215 

COREL FLOW 

127 

613728 0626 


Inquiry No. Pago No. Phono No. 





exl 3060 

67 

COREL STOCK PHOTO L«RARY 

35 

613 728 0626 




oxt 3060 

68 

COREL VENTURA 5 

61 

613 728 0826 




exl 3060 

279-280 

CORPORATE UPGRADES 

291 

800 240 6190 

554 

CPU 8 MEMORY 




EXCHANGE CLUB 

280NE2 

408 654 9090 

556 

CPUS MEMORY 




EXCHANGE CLUB 

280S0 2 

408 654 9090 

100 

CREATIVE LABS INC 

58 

800 996 5227 

257 

CREATIVE MINDS 

124 

000 701 0689 

128-129 

CYBEX CORP 

271 

205 430 4030“ 

130-131 

CYBEX CORP 

277 

205 430 4030“ 

505-506 

CYBEX CORP (INTI) 

an 

205 430 4030“ 


D 



267 

DALLAS SEMICONDUCTOR 

176 

800 258 5061 

• 

DATA COMMUNICATIONS (INTI) 

14-15 


• 

DATA COMMUNICATIONS (INTI) 

105 


• 

DATA FOCUS 2000M 16A-B 

800 637 8034 

• 

DATA FOCUS 2000M 17 

800 637 8034 

132 

OATALUX CORP 

270 

800 DATALUX 

• 

OATAPROONFAX 

178 


• 

DA TAPRO (INT’L) 

48-49 

800 328 2776 

216-217 

DATAPRODUCTS 

117 

800 980 0374 

260 

DATASONIX 

110 

800 328 2779 

• 

DELL COMPUTER CORP 

98-99 

800 247 5531 

• 

DELL COMPUTER CORP (N A.) 

CVI 

800 433 2973 

• 

DELL COMPUTER CORP (NA) 

CVB 

800 733 2782 

. 

DELL COMPUTER CORP (N A ) 
DELL COMPUTER CORP 

CVM 

800 433 3496 

. 

(NA 11000) 

DELL COMPUTER CORP 

CVI 

800 225 4898 


(NAT 1000) 

CVM 

800 437 0210 

218 

DELPHI INTERNET SERVICES 

172 

800 695 4005 

69 

DELRINA WIN FAX PRO 

70 

800 268 6062 

400-401 

DIGIBOARO 

200DM 5 

800 5514794 

538-539 

DIGITAL INFO SERVICE (EUROPE) 40IS 7 

♦41 22 7910885" 

529 

DISTINCT CORP 

40IS14 

406 366-6933 

133 

DISTRIBUTED PROCESSING TECH 274 

800 322 4378 

192-193 

DTC ELECTRONICS HUNGARY 

291 

♦3627 367 292" 


E 



521 

ECEL (DIGICOM) (MT1) 

123 

♦886 2 7723407“ 

522 

ECEL (DIGICOM) (NT 1) 

125 

♦8862 772 3407“ 

178 

E DUCAL C 

291 

800 713 6525 

507 

ELIASHIM MICROCOMPUTERS 

40IS21 

813 744 5177 

185-186 

ELMA ELECTRONIC 

290 

510 656 3400 

187 

EMATEK GMBH 

294 

.49 221 529666 

536-537 

EUROSOf T TECHNOLOGY 

40IS24 .44 1635 562 660 

508 

EUTRON 

40IS12 

♦3935 201003 

70-71 

EXABYTE CORP 

19 

800 EXABYTE 


F 



527-528 

F 6 H SIMULATIONS (INT'L) 

11 

♦31 13 427 516" 

509-510 

FAST HAROLOCK 

40IS5 

♦49 89 539600 20 

248-249 

FAST MULTIMEDIA 

106 

♦49 89 50206199“ 

275 

FEDCO ELECTRONICS 

176 

414 9226750“ 

520 

FIRST INTERNATIONAL COMP 

40IS8 

♦8862 7102782“ 

134-135 

FIRST SOURCE INT 1 

286 

714-4487750 

535 

FISKARS POWERS SYSTEMS (INTI) 67 

♦ 358 0 452661 

188 

FUZ1WAHE INC 

294 

8004726183 


G 



149 

GAGE APPLIED SCIENCES INC 

289 

514 337 6890 

• 

GATEWAY 2000 

26-27 

800 846 4289 

• 

GATEWAY 2000 

120-121 

800 846 2058 

173-174 

GRANITE DIGITAL 

290 

516471 6442 

511 

GREY MATTER LTD (INTI) 

111 

*44(0)1364 53071 

531-532 

GVC CORP (INTI) 

164 

.886 2 704 0338* 


H 



• 

HEWLETT PACKARD 

31 

800 964 1066 

• 

HEWLETT PACKARD 

55 

806353 2215 

150 

HOOLEONCORP 

290 

520634 7515 

530 

HYPERSYSTEMS 

40IS23 

♦3011 434 2350 


I 


• 

IBM 

5657 

800 IBM 4FAX 

113 

IBM (NA) 

3639 

800 IBM 3333 
oxt FA101 

412-413 

ICL (EMBLA) 

200DM7 

703 648 3326“ 

m iii 

ICONOVEX INC (NA) 

75 

800 943 0292 

175-176 

IMAGRAPH CORP 

291 

5062564624 

72 

INTEGRAND RESEARCH 

212 

209 651 1203 

514 

INTEGRIX INC (INT’L) 

229 

805 375 1055 

116119 

INTEK TECHNOLOGIES 

79 

404 815 5283 


Inquiry No. Pago No. Phono No. 


. 

INTEL CORP 


69 

0x13507 
800 538 3373 

• 

INTEL CORP 


119 

800 538 3373 

402-403 

INTERGRAPH CORP 

200DM2 

800 345 4856 

516516 

INTERGRAPH CORP (INT L| 


65 

205 730 5499 

151 

K) TECH 


289 

2164394091 

• 

IPS INTERACTIVE PROOS 6 SERV 

141 

800 565 1205 

9699 

ITERATED SYSTEMS 


86 

800 437 2285 


J 


• 

JORMICROOEVICES 

285 

800 538 5000 

152 

JENSEN TOOLS 

289 

602 968 6231 


K 



153 

KILA 

289 

303444 7737 

73-74 

KINGSTON TECHNOLOGY 

90 

800 435 0670 

210220 

KINGSTON TECHNOLOGY 

184 

800 251 9058 

408 

KL GROUP 

200DM8 

800 663 4723 


L 



145-146 

l A TRADE 

280 

800 433 3726 

221-222 

LAHEY COMPUTER SYSTEMS 

162 

800 548 4778 

245 

LANSOURCE TECHNOLOGY 

140 

416 5363556 

• 

LEXMARK 

69 

800 891 0399 




•xl 232 

271 

LHKKUVA SYSTEMS INTI 

181 

9166760676 

547-548 

LUNAR ENERGY CO 

40IS20 

817 387 MOON 


M 



533-534 

MACON 

40IS2 

♦49 7254 983290“ 

517 

MAGIC / MSE (INT L) 

109 

♦9720 751 1901“ 

120121 

MAXTECH / GVC (N A ) 

229 

201 579 3630 

• 

MCGRAW HILL BOOKSTORE 

252 

2125124100 

; 

MCGRAW HILL ON LINE (NT!) 
MCGRAW HILL 

129 



PUBLICATIONS (NTT) 

128 


250 

MEGAHERTZ CORP IN A) 

109 

800 LINKING 

251 

MEGAHERTZ CORP (NA) 

111 

800 LINKING 

111 

MENAICORP 

253 

800 GAMELON 

265 

MICRO 2000 

175 

800 864 8008 

263-264 

MICRO SOLUTIONS COMP PROD 

179 

800 295 1214 

166169 

MICROCAL SOFTWARE INC 

294 

800 969 7720 

223-224 

MICROGRAFX 

133 

800 877 3040 

266 

MICRO INTERNATIONAL INC 

180 

800 967 5667 

101 

MICRON COMPUTER 

C61 

208 465 3434 

• 

MICROSOFT CORP 

2-3 

800 7105577 




oxtNYY 

154 

MICROSTAR LABORATORIES 

289 

206 453 2345 

• 

MICROWAY 

151 

508 746 7341 

202 

MICRO /SYS 

292 

818 244 4600 

518 

MINOL TA GMBH (EUROPE) 

40IS 19.49 511 7404 401 

274 

MIPS DATALINE AMERICA INC 

178 

800 896 8560 

525 

MITAC INTERNATIONAL CORP (INT'L) 75 

♦886 2 5018231 

225 

MITSUBISHI MOTOR 




SALES OF AMERICA (N A) 

104-105 

800 55MITSU 

76 

MKS / MORTICE KERN SYSTEMS 

250 

519 884 2251 

226 

MOTOROLA 

142-143 

800 894 7353 


N 



• 

NANAO USA CORP (NA) 

164 

310325 5202 

155 

NATIONAL INSTRUMENTS 

293 

512 704 0100 

136137 

NEVADA COMPUTER 

282 

800 982 2925 

256 

NEXGEN 

163 

408 435 0202 

7! 

NIKKEI BUSINESS PUB 

186 

610041 9600 

227-228 

NORTON LAMBERT 

137 

805 964 6767 

77 

NSTL 

233 

610 941 9600 

550 

NYNEX MOBILE COMM 

280NE 1 

800 996 DATA 

205 

NJIT 

293 

201 596 3366 


O 



191 

OBJECT MANAGI Ml NT LAB 

294 

8006789 OML 

• 

OBJECT WORLD (CD & INTI) 

199 

♦406173 2852 

106 

OBJECTS INC 

44 

508 777 2800 

513 

OLIVETTI S P A (MT’L) 

12-13 

♦30245361 

512 

OLIVETTI S PA (MTL) 

3639 

♦ 39 2 4836 2920 

523 

ON TIME MARKETING 

40IS 23 

♦49 40 437472 

156157 

OPUS SYSTEMS 

287 

408 562 9340 

• 

ORAaECORP 

8081 

800 492 9870 




0x14981 

272-273 

ORCHESTRA MU TISYSTEMS 

182 

800 237 9988 

• 

OSBORNE MCGRAW HAL 

152-153 

800 822 8158 


P 



147 

mane coast micro 

276 

619 581 6040 

79 

PANASONIC COMMUNICATIONS 

203 

800 742 8086 


8 SYSTEMS 


oxl PD 

212 

PC EXPO NEW YORK 

168 

800 829 3976 

148 

PC'S COMPLEAT 

272-273 

508 624 6400 


300 HYTK JUNE 1995 










FREE PRODUCT INFORMATION 


F°r free product information from companies featured in this issue 
circle the appropriate inquiry number below and mail this card today/. 
For quickest response, fax to 1-416-620-9790! 7 


Product Category 
Information 

I To recave information (or an entire 
category, arcto Iho appropriate 
number on tho adjacent card 

Hardware 

I Accessones/Suppkos 1 

I Add er Boards 2 

I Bar Coding 3 

Communications/Networking 4 
I Computer Systems 5 

Data Acquisition 6 

| Diagnostic Equipment S3 

Disks & Optical Drives 7 

Diskettes Duphcalors 8 

| Fax Boards/Machines 9 

Graphics Tabtets/Mee/ 

Pen Input jo 

I Keyboards 11 

LAN Hardware 12 

| Laptops & Notebooks 13 

Mailorder 14 

I Memory/Ctaps/Upgradcs 15 

Miscellaneous Hardware 16 

I Modems/Mulkptoxors 17 

I Monitors 6 Terminals 18 

Muttimedia/CDROM 19 

I PCMCIA 57 

| Pnntors/Ptotlers 20 

Programmable Hardware 21 

I MAID Drive Arrays 56 

Scannors/OCR/Oigiluefs 22 

I Security 52 

Tape Drives 23 

l JPS/Power Management 24 

I Vtxce Technology 55 


Software 


CAD/CAM 
Communications/Networlung 


25 

26 
27 


Data Acquisition 

28 

Database 

29 

Educational 

30 

1 ngmeering/ScienWIc 

31 

f nlertammont 

32 

Graphic* 

33 

Macintosh 

34 

Mail Order 

35 

Malhemalical/Stalishcal 

36 

Miscellaneous Software 

37 

On line Services 

38 

Operating Systems 

39 

OS /2 

54 

Programmng Languages/ 

Tools 

40 

Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utrilbos 

46 

Windows 

47 

Word Processing 

48 

General 

Books^ubhcatnns 

49 

Recruitment 

50 

Miscellaneous 

51 


BYTE 


Fill out this coupon carefully. Please Print. 


Company 

c*y_ 


Phono 


_Title 

Address 
Country 
_Fix _ 


.Code 


A My job (unction is best classified as (check one) 

1 ( | Company Management 

2 ( ) IS/MIS/1T Management 

3 | | Systems Engineering/Integration 

4 I ) Systems/fletwortng Consulting 

5 | ) Department* Management (non-lSMIS) 

6 | | Technical Services Support 
I I ) Other (please describe) 


»3| ) Other (please specify) 


C Please indicate which specific fields of merest are 
important lo you so that BYTE may serve you with 
supplemental information that best meets your needs (select al 
fKaf apply) 

U| | UNIX and Workstations 
151 | Hefwortwg (lANs. WANs, and Tetecommurxcahons) 
16| —• 


231 | UNIX (any. ncludmg Solans) 

241 j Windows 

25| J WindowsNT 

26| (NetWare 

27 j j Other (please describe) 


8 What ts your orgarvalwn s primary business activity al to 
location (check one) 

8 | | Business Services (Finance. Banking Insurance 
Healthcare. Professional) 

9 | ) Commerce/Industry (Retail. Wholesale. Conslruchon. 
Muimg. Manufacturing. Transportation) 

10() Reseler/OfM (VAR. VAD. Syslem&ffctwork 
Integrator. Computer Product Manufacturer) 

11 ( | Government (Federal. State. Municipal, Mttary) 

12 ( | Computer Services (Support. Training Consulting) 
Inquiry Numbers 1-187 


17| 1 ReseftngrSystems Integration 
18| |Appkcjhons Development 
191 | Other (explain) 


0 My responsibddies require that I be nvotad mil the 
fohowmg operating system environments (check al that apply) 
20| (DOS 
211 | OS/? 

22| |Mac/OS 


£. The number of employees at my location and company-mde 
area (check one n each cotemn) 


10.000 or more 
5.000 to 9.999 
1.000 to 4.999 
100 to 999 
Under 100 


A! My 

Company- 

Location 

Wide 

28|| 

33|| 

»ll 

34( J 

3011 

35|| 

31|| 

36|| 

»ll 

37|| 


1 2 
18 19 
35 36 
52 53 
69 70 
86 87 
103 104 
120 121 
137 138 
154 155 
171 172 


105 106 
122 123 
139 140 
156 157 
173 174 


6 7 

23 24 
40 41 
57 58 
74 75 
91 92 
107 106 109 
124 125 126 
141 142 143 
158 159 160 
175 176 177 


5 

22 

39 

56 

73 

90 


8 9 

25 26 
42 43 
59 60 
76 77 
93 94 
110 111 
127 128 
144 145 
161 162 
178 179 


10 (1 
27 28 
44 45 

61 62 
78 79 
95 96 
112 113 
129 130 
146 147 
163 164 
180 181 


13 14 
30 31 
47 48 
64 65 
81 82 
98 99 
114 115 116 
131 132 133 
148 149 150 
165 166 167 
182 183 184 


12 

29 

46 

63 

80 

97 


15 

32 

49 

66 

83 


Inquiry Numbers 37S-561 


16 
33 
50 
67 

84 „ 

100 (01 102 
117 118 119 
134 135 136 
151 152 153 
168 169 170 
185 186 187 


375 376 
392 393 
409 410 
426 427 
443 444 
460 461 
477 478 
494 495 
511 512 
528 529 
545 546 


377 378 
394 395 
411 412 
428 429 
445 446 
462 463 
479 480 
496 497 
513 514 
530 531 
547 548 


379 380 381 
396 397 398 
413 414 415 
430 431 432 
447 448 449 
464 465 466 
481 482 483 
496 499 500 
515 516 517 
532 533 534 
549 550 551 


382 383 
399 400 
416 417 
433 434 
450 451 
467 468 
484 485 
501 502 
518 519 
535 536 
552 553 


384 385 386 
401 402 403 
418 419 420 
435 436 437 
452 453 454 
469 470 471 
486 487 488 
503 504 505 
520 521 522 
537 538 539 
554 555 556 


387 388 
404 405 
421 422 
438 439 
455 456 
472 473 
489 490 
506 507 
523 524 
540 541 
557 558 


Inquiry Numbers 749-935 

5 1 752 753 754 755 756 757 ™ 759 780 

^ 5 ! 2 769 770 771 772 773 774 775 776 777 

783 784 785 786 787 788 789 790 791 792 793 794 

!!?? f* 803 804 805 806 807 808 809 810 811 

817 818 819 820 821 822 823 824 825 826 827 828 

J? 4 25 2? 837 838 839 840 84 1 842 843 844 845 

851 852 653 854 855 856 857 858 859 860 861 862 

868 869 870 871 872 873 874 875 876 877 878 879 

885 886 887 888 889 890 891 892 893 894 895 8% 

J® 903 904 905 906 907 906 909 910 911 912 913 

919 920 921 922 923 924 925 926 927 928 929 930 

Inquiry Numbers 1123-1309 

1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 

1140 1141 1142 1143 1144 1145 1146 1147 1146 1149 1150 1151 

1157 1158 1159 1160 1161 1162 1163 1164 1166 1166 1167 1168 

1174 1175 1176 1177 1178 1179 1180 1181 1182 1183 1184 1186 

1191 1192 1193 1194 1195 1196 1197 1198 1199 1200 1201 1202 

12,1 9213121412151216121712181219 

12251226 1227 1228 1229 12301231 1232 1233 1234 1235 1236 

JJ222 1244 1245 1248 1247,248 ,?4 ® 1»« l?52 1253 

25f 1260 1261 126? 1263 1264 1265 (266 1267 (266 1260 1270 

25IS ,2W ,2#l ,2 « ,2W 1284,2 » *» «» 7 

12931204 1296 1296 1207 129812W 1300 1301 130? 1300 1304 


389 390 391 
406 407 406 
423 424 425 
440 441 442 
457 458 459 
474 475 476 
491 492 493 
500 509 510 
525 526 527 
542 543 544 
559 560 561 


761 762 
778 779 
795 796 
812 813 
829 830 
846 847 
863 864 
880 881 
897 898 
914 915 
931 932 


763 764 765 
780 781 782 
797 798 799 
814 015 816 
831 832 833 
848 049 850 
865 866 067 
882 883 884 
899 900 901 
916 917 918 
933 934 935 


1135 1136 
11521153 
1169 1170 
1186 1187 
12031204 
1220 1221 
1237 1238 
1254 1255 
1271 1272 
1288 12 B 0 
1305 1306 


1137 1138 1139 
1154 1155 1156 
1171 1172 1173 
1188 1189 1190 
1206 1206 1207 
1222 12231224 
1239 12401241 
1256 1257 1258 
1273 1274 1275 
1290 1291 129? 
1307 1308 1300 


Inquiry Numbers 188-374 


June 1995 [90 96 99 | 

Valid until August 31, 1995 


188 189 
205 206 
222 223 
239 240 
256 257 
273 274 
290 291 
307 306 
324 325 
341 342 
358 359 


190 191 
207 208 
224 225 
241 242 
258 259 
275 276 
292 293 
309 310 
326 327 
343 344 
360 361 


192 193 194 
209 210 211 
226 227 228 
243 244 245 
260 261 262 
277 278 279 
294 295 296 
311 312 313 
328 329 330 
345 346 347 
362 363 364 


195 196 
212 213 
229 230 
246 247 
263 264 
280 281 
297 298 
314 315 
331 332 
348 349 
365 366 


197 198 199 
214 215 216 
231 232 233 
248 249 250 
265 266 267 
282 283 284 
299 300 301 
316 317 318 
333 334 335 
350 351 352 
367 368 369 


200 201 
217 218 
234 235 
251 252 
268 269 
285 286 
302 303 
319 320 
336 337 
353 354 
370 371 


Inquiry Numbers 562-748 

562 563 564 565 566 567 568 
579 580 581 582 583 584 585 
596 597 598 599 600 601 60? 
613 614 615 616 617 618 619 
630 631 632 633 634 635 636 
647 648 649 650 651 652 653 
664 665 666 667 668 669 670 
681 682 683 684 685 686 687 
696 699 700 701 702 703 704 
715 716 717 718 719 720 721 
732 733 734 735 736 737 738 

Inquiry Numbers 936-1122 
936 937 938 939 940 941 942 
953 954 955 956 957 958 959 
970 971 972 973 974 975 976 
987 968 989 990 991 992 993 
1004 1005 1006 1007 1006 10091010 
1021 1022 1023 1024 1025 10261027 
10381039 10401041 104210431044 
1065 >056 1057 1068 1059 10601061 
10721073 1074 1075 1076 10771078 
10891090 1091 1092 1093 1094 1095 
1106 1107 1106 1109 1110 1111 1112 


202 203 204 
219 220 221 
236 237 238 
253 254 255 
270 271 272 
287 288 289 
304 305 306 
321 322 323 
338 339 340 
355 356 357 
372 373 374 


569 570 
586 587 
603 604 
620 621 
637 638 
654 655 
671 672 
688 689 
705 706 
722 723 
739 740 


571 572 573 
588 589 590 
605 606 607 
622 623 624 
639 640 641 
656 657 658 
673 674 675 
690 691 692 
707 708 709 
724 725 726 
741 742 743 


574 575 
591 592 
608 609 
625 626 
642 643 
659 660 
676 677 
693 694 
710 711 
727 728 
744 745 


576 577 578 
593 594 595 
610 611 612 
627 628 629 
644 645 646 
661 662 663 
678 679 680 
695 696 697 
712 713 714 
729 730 731 
746 747 748 


943 944 
960 961 
977 978 
994 995 
1011 1012 
1028 1029 
1045 1046 
1062 1063 
1079 1060 
1096 1097 
1113 1114 


945 946 947 
962 963 964 
979 960 961 
996 997 9» 
1013 1014 1015 
1030 1031 1032 
1047 1048 1049 
1064 1065 1066 
1061 1082 1083 
1098 1099 1100 
1115 1116 1117 


948 949 
965 966 
962 963 
9991000 
1016 1017 
1033 1034 
1050 1051 
1067 1068 
1064 1085 
1101 1102 
1118 1119 


950 951 952 
967 968 969 
984 965 966 
1001 1002 1003 
1018 1019 1020 
1035 10961037 
1052 1053 1054 
1069 1070 1071 
1066 1067 1068 
1103 1104 1105 
1120 1121 1122 


Inquiry Numbers 1310-1469 

13101311 13121313 1314 13151316 1317 1318 1319 13201321 
13271328 1329 1330 1331 13321333 1334 1335 1336 13371338 
13441346 13461347 134813491350 1361 1352 1353 1354 1365 
1361 1362 13631364 136613661367 1368 1369 1370 1371 1372 
13781379 1380 1381 138213831304 1365 1306 1387 1388 1389 
13961396 1397 1398 1399 14001401 1402 1403 1404 1406 1406 

14121413 1414 1415 1416 14171418 1419 1420 1421 1422 1423 

14291430 1431 1432 1433 1434 1435 1436 1437 1436 1439 1440 

14461447 1448 1449 1450 1451 1452 1453 1454 1455 1456 1457 

14631464 1466 1466 1467 14661469 1470 1471 1472 1473 1474 
14801461 146? 1463 146414651486 1487 I486 1489 


1322 1323 
1339 (340 
13561357 
1373 1374 
(190 (391 
1407 1406 
1424 1425 
1441 1442 
14581459 
1475 1476 


1324 1325 1326 
1341 1342 1343 
1356 1359 1360 
1375 1378 1377 
139? 13931394 
1409 1410 1411 
1426 14?7 1428 
1443 1444 1445 
1460 1461 1462 
147714781479 































FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue , 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


See reverse side 
for card. 
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1. For FREE 
product 
information 
from 

individual 
companies, 
circle the 
corresponding 
inquiry 
numbers on 
the Response 
Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1 - 416 - 620 - 9790 . 

_ 

3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 

























PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response , fax to 1-416-620-9790! 


Product Category 
Information 

To receive information lor; 

an entire 

category, circle tho appropriate 

number on tho adjacent card 

Hardware 

Accessones/Suppfcos 

1 

Add-m Boards 

2 

Bar Coding 

3 

Commumca Uons/Notworlung 4 

Computer Systems 

5 

Data Acquisition 

6 

Diagnostic Eqwpment 

53 

Disks & Optical Drives 

7 

Diskottes/Dupfecalors 

8 

Fa* Boards/Machmes 

9 

Graphics Tabiels/Mice/ 

Pen Input 

10 

Keyboards 

It 

LAN Hardware 

12 

Laptops A Notebooks 

13 

Mail Order 

14 

Momory/Chps/Upgrades 

15 

Miscellaneous Hardware 

16 

Modems/MuNptexors 

17 

Monitors A Terminals 

18 

Muttimedia/CDROM 

19 

PCMCIA 

57 

Pnnlors/Ptollors 

20 

Programmable Hardware 

21 

RAIO Drive Arrays 

56 

Scanners/OCFVDigrti/ers 

22 

Security 

52 

Tape Drives 

23 

UPS/Power Management 

24 

Voce Technology 

55 

Software 

Busmoss 

25 

CAOCAM 

26 

Communicalions/Notworking 

27 

Data Acquisition 

28 

Database 

29 

Educational 

30 

EngmeermgrSoentihc 

31 

Entertainment 

32 

Graphics 

33 

Macintosh 

34 

Mailorder 

35 

MatiematcaVStalistical 

36 

Miscellaneous Soltwaro 

37 

On-Line Services 

38 

Operating Systems 

39 

OS /2 

54 

Programming Languages/ 

Tools 

40 

Secunfy 

41 

Shareware 

42 [ 

Softwaro Duplication 

43 1 

Spreadsheets 

44 ? 

Unix 

45 \ 

UkMies 

46 

Windows 

47 j 

Word Processing 

48 

General 

Books/Publcations 

49 ? 

Recruitment 

50 J 

Miscellaneous 

51 s 




% 


Fill out this coupon carefully. Please Print. 


Name 

_We 



Company 

-—__Address_ 



Cdy 

___Country 

Code 


Phone 

Fax 




A. My /oh lunction rs best cLtssilied as (check one) 

1 | | Company Management 

2 | 11 S/MIS/IT Management 

3 | | Systems EnQuieefinQflnlegration 

4 | ) Syslemvtletworting Consulting 

5 | J Department*! Management (non-IS/MIS) 

6 | | Technical Services Support 

7 | | Other (please describe) 


131 | Other (ptease specify) 


C Please indicate whtch spec Ac fields of interest are 
unporUnt to you so (tut BYTE may serve you with 
s«W)ten»en!al information that best meets your needs (select al 
apply) 


231 | UNIX (any including Solans) 

241 | Windows 

2S| | WindowsNT 

261 ) NetWare 

27 j | Other (please describe) 


B What is youf organization s primary business Jdivity at ties 
location (check one) 

S I | Business Services (Finance. Banking Insurance. 
Healthcare Protessionjl) 

9 | | Commerce/Industry (Retail Wholesale Construction 
Mining Manufacturing Transportation) 

101 | Reseller'Of M (VAR. VAO. SystemvNetwork 
Integrator. Computer Product Manufacturer) 

111 | Government (Federal. Stale. Municipal Mttary) 

121 ) Computer Services (Support. Truong. Consulting) 

Inquiry Numbers 1-187 


141 J UNIX and Workstations 




15 ( | Networking (LANs. WANs, and Tetecommumcalions) 

E. The number ot employees at my location and company-wide 

16 ( | MuRmedu 

area (check one in each column) 


171 j ResedtySysterns Integration 


At My 

Company- 

18( |AppkcationsDevelopment 


Location 

Wide 

I 9 | | Other (expten) 

10.000 oi more 

28| | 

33( | 


5.000 to 9.999 

23| | 

34| 1 

•----——- 

1.000 to 4.999 

3011 

35|| 

0 My responsMtes require that 1 be nvotved with the 

100 lo999 

31|| 

36(1 

fodowwg operating system environments (check all that apply) 

Under 100 

»ll 

37|| 


211 JOS/2 
221 ) Mac/OS 


June 1995 


90 96 99 | 


1 2 
18 t9 
35 36 
52 53 
69 70 
86 87 
103 104 
120 121 
137 138 
154 155 
171 172 


105 106 
122 123 
139 140 
156 157 
173 174 


5 6 7 

22 23 24 
39 40 41 
56 57 58 
73 74 75 
90 91 92 
107 108 109 
124 125 126 
141 142 143 
158 159 160 
175 176 177 


It 12 
28 29 


110 111 
127 128 
144 145 
161 162 
178 179 


61 82 83 

78 79 80 
95 96 97 
111 m m 
129 130 ( 31 
146 147 148 
183 104 185 
180 181 182 


84 85 
81 82 
96 99 
115 116 
132 133 
149 150 
IMF (67 
183 184 


15 16 17 
32 33 34 

49 50 51 
66 67 68 
83 84 85 
100 101 102 
117 118 1(9 
134 135 136 
151 152 (53 
166 160 ( 70 
185 186 187 


Inquiry Numbers 375-561 

375 376 377 378 379 380 381 382 383 384 385 386 

392 393 394 395 396 397 398 399 400 401 402 403 

409 410 411 412 413 414 415 416 417 418 419 420 

426 427 428 429 430 431 432 433 434 435 436 437 

443 444 445 446 447 448 449 450 451 452 453 454 

460 461 462 463 464 465 466 467 468 469 470 471 

477 478 479 480 481 482 483 484 485 486 487 4H6 

494 495 4% 497 498 499 500 501 502 503 504 505 

511 512 513 514 515 516 517 518 519 520 521 52? 

528 529 530 531 532 533 534 535 536 537 538 539 

545 546 547 548 549 550 551 552 563 554 556 566 

Inquiry Numbers 749-935 

749 750 751 752 753 754 755 756 757 758 759 780 

766 767 768 769 770 771 772 773 774 775 776 777 

783 784 786 786 787 788 789 790 791 792 793 794 

800 801 802 803 804 805 806 807 808 809 810 811 

817 818 819 820 821 822 823 824 825 826 827 828 

834 835 836 837 838 839 840 841 842 843 844 845 

851 852 853 854 855 856 857 858 859 860 861 862 

868 869 870 871 872 873 874 875 878 877 878 879 

885 886 887 888 889 890 891 892 893 894 895 896 

902 903 904 905 906 907 908 909 910 911 912 913 

919 920 921 922 923 924 925 926 927 928 929 930 

Inquiry Numbers 1123-1309 

1123 1124 1125 1126 1127 11281129 1130 1131 1132 1133 1134 
1140 1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 

1157 1158 1159 1160 1161 11621163 1164 1165 1166 1167 1168 

1174 1175 1176 1177 1178 11791180 1181 1182 1183 1184 1185 

1191 1192 1193 1194 1195 1196 1197 1198 1199 1200 1201 1202 

12081209 1210 1211 121212131214 1215 1216 1217 1218 1219 
12251226 1227 1228 1229 12301231 1232 1233 1234 12361236 
12421243 1244 1245 1246 12471248 1249 1250 1251 1252 1253 

12591260 1281 126? 1263 12641266 1766 1267 1266 1269 1270 

12781277 l?78 1?79 1260 1261 126? 1713 1264 1266 1286 1287 

12931294 1296 1296 l?g/ I Ton I7W l.l» not |XB 1300 1304 


387 368 
404 406 
421 42? 
436 439 
456 456 
472 4 73 
469 490 
506 507 
523 524 
540 541 
557 556 


369 390 391 
406 407 406 
423 424 425 
440 441 442 
457 456 459 
474 475 476 
491 497 493 

•.<*. -,m Mo 

525 526 527 
547 543 544 
559 560 561 


761 762 
778 779 
795 796 
812 813 
829 830 
646 647 
663 664 
860 681 
697 696 
914 915 
931 932 


763 764 765 
760 781 76? 
797 796 799 
814 815 616 
631 832 633 
646 649 650 
865 666 667 
68 ? 863 664 
699 900 901 

n n iti 

933 934 935 


11351136 
1152 1153 
1169 1170 
11861187 
12031204 
1220 1221 
1237 1238 
1254 1255 
1271 1272 
12681260 
13051306 


1137 1136 1139 
1154 1156 1156 
1171 11721173 
1186 1189 1190 
1205 12061207 
1222 12231224 
1239 12401241 
1256 1257 1256 
1273 1274 1275 
1290 1291 1292 
1307 1306 1309 


Inquiry Numbers 188-374 


Valid until August 31, 1995 


188 189 
205 206 
222 223 
239 240 
256 257 
273 274 
290 291 
307 306 
324 325 
341 342 
358 359 


190 191 
207 208 
224 225 
241 242 
258 259 
275 278 
292 293 
urt no 
326 327 
343 344 
360 361 


192 193 194 
209 210 211 
226 227 228 
243 244 245 
260 261 262 
277 278 279 
294 295 296 
311 312 313 
328 329 330 
345 346 347 
362 363 364 


195 196 
212 213 
229 230 
246 247 
263 264 
.'ho ;>ai 
297 298 
314 315 
331 332 
348 349 
365 366 


197 198 199 
214 215 216 
231 232 233 
248 249 250 
265 266 267 
282 283 284 
299 300 301 
316 317 318 
333 334 335 
350 351 352 
367 368 369 


200 201 
217 218 
234 235 
251 252 
268 269 
285 286 
302 303 
319 320 
336 337 
353 354 
370 371 


202 203 
219 220 
236 237 
253 254 
270 271 
287 288 
304 305 
321 322 
338 339 
355 356 
372 373 


Inquiry Numbors 562-748 

562 563 564 565 566 567 568 569 570 571 572 573 

579 580 581 582 583 564 585 586 587 588 589 590 

596 597 598 599 600 601 602 603 604 805 606 607 

613 614 615 616 617 618 619 620 621 622 623 624 

630 631 632 633 634 635 636 637 638 639 640 641 

647 648 649 650 651 652 653 654 655 656 657 658 

664 665 666 667 668 669 670 671 672 673 674 675 

681 682 683 684 685 686 687 688 689 690 691 692 

698 699 700 701 702 703 704 705 706 707 708 709 

715 716 717 718 719 720 721 722 723 724 725 726 

732 733 734 735 736 737 738 739 740 741 742 743 


574 575 
591 592 
608 609 
625 626 
642 643 
659 660 
676 677 
693 694 
710 711 
727 728 
744 745 


576 577 578 
593 594 595 
610 611 612 
627 628 629 
644 645 646 
661 662 663 
678 679 680 
695 696 697 
712 713 714 
729 730 731 
746 747 748 


Inquiry Numbers 936-1122 


in m 
in na 
'».’<) ')/) 
987 988 
1004 1005 
1021 1022 
wntoH 
10661066 
10721073 
10891090 
1106 1107 


938 939 940 941 942 
955 956 957 958 959 
972 973 974 975 976 
989 990 991 992 993 
1006 1007 1008 10091010 
1023 1024 1025 10261027 
10401041 104210431044 
1067 1058 1069 10601061 
1074 1075 1076 10771078 
1091 1092 1093 1094 1095 
1108 1109 1110 1111 1112 


943 944 
960 961 
977 978 
994 995 
1011 1012 
1028 1029 
1045 1046 
1062 1063 
1079 1060 
1096 1097 
1113 1114 


945 946 947 
962 963 964 
979 980 981 
996 997 998 
1013 1014 1015 
1030 1031 1032 
1047 1048 1049 
1064 1066 1066 
1081 1082 1083 
1098 1099 1100 
1115 1116 1117 


948 949 
965 966 
982 983 
9991000 
1016 1017 
1033 1034 
1050 (051 
1067 1068 
1084 1085 
1101 1102 
1118 1119 


950 951 952 
967 968 969 
984 985 986 
1001 1002 1003 
1018 1019 1020 
1036 10361037 
1062 1053 1064 
1069 1070 1071 
1086 1087 1088 
1103 1104 1106 
1120 1121 1122 


Inquiry Numbers 1310-1489 

1310 1311 1312 1313 1314 13151316 1317 1318 
13271328 1329 1330 1331 13321333 1334 1335 
13441345 1346 1347 1348 13491350 1351 1362 
1361 1362 1363 1364 1366 13661367 1368 1369 
13781379 1380 1381 1362 13831384 1385 1386 
13951396 1397 1398 1399 14001401 1402 1403 
14121413 1414 1415 1416 14171418 1419 1420 
14291430 1431 1432 1433 1434 1435 1436 1437 
14461447 1448 1449 1450 1451 1452 1453 1454 
14631464 1466 1466 1467 1468 1469 1470 1471 
14801481 14821483 1484 14861486 1487 1488 


1319 13201321 
1336 13371338 
1363 1354 1366 
1370 1371 1372 
1387 1388 1389 
1404 1406 1406 
1421 1422 1423 
1438 1439 1440 
1456 1456 1457 
1472 1473 1474 


1322 1323 
1339 1340 
13561367 
13731374 
1390 1391 
1407 1408 
1424 1425 
1441 (442 
1458 1459 
(475 1476 


1324 1325 1326 
1341 13421343 
1358 1369 1360 
1375 1376 1377 
1392 13931394 
1409 1410 1411 
1426 1427 1428 
1443 1444 1445 
1460 1461 1462 
147714781479 







































FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


See reverse side 
for card. 
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1. For FREE 
product 
information 
from 

individual 
companies, 
circle the 
corresponding 
inquiry 
numbers on 
the Response 
Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-416-620-9790. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
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ADVERTISER CONTACT INFORMATION 


Inquiry No. Pago No. 

Phono No. 

80 

PERSOFTINC 

247 

800 368 5283 

156 

PERSONAL TEX 

294 

800 806 7906 

519 

PHILIPS MONITORS (INTI) 

22-23 * 31 40 73 39 83** 

81*2 

PINNACLE MICRO 

7 

714 727 3300 

83 

PKWARE INC 

214 

414 354 8699 

84 

PKWARE INC 

251 

414 354 8699 

• 

PROFOUNO (N A ) 

123 

800 688 5583 

241-242 

PROXIMA CORP 

130 

800-447-7694 

107 

PSI (N.A.) 

Q 

65 

800 PSI 0852 
PCJ00140 

229 

QNX SOFTWARE SYSTEMS LTD 158 

8006/60566 
ext 1006 

159 

OUALSTARCORP 

292 

800 468 0680 

• 

QUANTUM CORP 200DM 8A-B 

800 624 5545 

• 

QUANTUM CORP 

200DM9 

800 624 5545 

230-231 

QUARTERDECK OFFICE SYS 

114 

310392 9851 

85*6 

QUATECHINC 

R 

266 

800 553 1170 

557-558 RACAL AIRTECH (CD 6 INFL) 

213.44(0)1644 201832** 

87 

RAINBOW TECHNOLOGIES 

93 

800 852*680 

414 

RAVE COMPUTER ASSOC 

200DM 18 

800 966 RAVE 

181-182 

RCI 

288 

800 RCI 8090 
ext 71 

141 

RECORTEC INC 

283 

800-729-7654 

180 

RHETOREX INC 

288 

4063700681 

138-139 

ROSE ELECTRONICS 

281 

800 333 9343 

404-405 

ROSS TECHNOLOGY INC 

S 

200DM 16 

800 774 7677 

258-259 SAMSONITE (N A ) 

166 

800 9554001 

232-233 

SAM T RON DISPLAYS INC (N A) 

125 

310-537-7000 

246-247 

SCEPTRE TECHNOLOGIES 

144 

806 788 2878 

144 

SCITECM INTERNATIONAL 

279 

800 622 3345 


Inquiry No. Pago No. Phono No. 


181 

SEALEVEL SYSTEMS INC 

287 

803*43-4343 

179-180 

SHAFFSTALL CORP 

292 

000-248-3475 

171-172 

SIGMA TECH SOFTWARE 

288 

8183686132 


S*. ICON GRAPHICS (N A ) 

67 

800 600 7441 
ext D440 

189-190 

St.ICON WAREHOUSE 

287 

8003474887 

197 

SILICONRAX 

289 

800 700 8560 

88 

SOFTWARE SECURITY 

46 

203 656 3932“ 

116-117 

SOFTWAY AMERICA INC 

46 

303670 5345 

252-253 

SOLID COMPUTER GMBH 

157 

♦49*9-3159146** 

276-278 

SPSS NC 

205 

800 543 5835 

170 

STAR GATE TECHNOLOGY 

288 

800 782 7428 

210-211 

STARTECH COMPUTER PROD 

288 

800 265 1844 
ext 231 

91 

STATSOFT 

193 

918-563-4149 

• 

SUN MCROSYSTEMS 

294 

508 442 0011** 

96-97 

SYMANTEC 

93 

800 488 9914 
ext5518 

96-97 

SYMANTEC 

95 

800 628 4777 
OX19AP2 


T 


243-244 

TAOPOLE TECHNOLOGY 

161 

800 232 6656 

200-201 

TALKIE 

293 

800 TALKIE* 

162 

TALKING TECHNOLOGY INC 

289 

800 685 4884 

183-184 

TAPE DISK CORP 

290 

800 827 3372 

552 

TELEDAPTER SYSTEMS NC 

280SO3 

800 9977762 

234-235 

TEXAS INSTRUMENTS 

112-113 

800 Tl-TEXAS 

254-255 

TEXAS MICRO 

146 

713-541 8200 

236 

TOSHIBA AMERICA INC 

134-135 

800-457 7777 

166 

TRI VALLEY TECHNOLOGY INC 

289 

5104472030 

4HM11 

TRITEAL CORP 

U 

200DM13 

800*74 8325 

199 

UNITED EDUCATION CTRS 

293 

800*77 4889 

• 

UNIXWORLD OPEN 

2000M19 



Inquiry No. Pago No. Phono No. 


237-238 

UNLIMITED SYSTEMS 

138 

619622-1400 


V 



163 

V10EXMC 

287 

503-756-0521 

239-240 

VIEWSONIC 

139 

800 888 8583 


W 



• 

WALKER. RICHER 6 QUINN 

47 

206 2177100 

94 

WATCOM C/C* * 10 0 

29 

5198863700 

269-270 W1BU (WT1) 

161 

♦49-721-93172-22“ 

269-270 

W1BU (US) 

161 

301-570-3497 

102 

W1NBOOK (NA) 

11 

800468 0712 

164 

WWTEK CORP 

292 

800 742 6809 

142 

WORLDWIDE TECHNOLOGIES 

284 

215-922*116“ 


X 



544-545 

XEROX IMAGING SYSTEMS (INTI) 

z 

63 

♦44 1734 261913** 

95 

ZEOS INTERNATIONAL 

68*9 

800554 5226 

165 

ZWORLD ENGINEERING 

292 

916-757 3737 


* Correspond dtroclfy with company 
” Mrcates FAX Number 
Regional Edition Definitions: 

CO Ads only appeal m Canada Edition 
DM - Ads only appear m Demographic Edition 
EUROPE - Ads only appoar in Europe EdMon 
IS/INTI - Ads only appear m International Edition 
MW Ads only appear m Midwest Regno Edition 
N A. - Ads only appoar in North America Edteon 
NE - Ads only appoar in Northeast Regnn Edition 
PC - Ads only appoar in Paofcc Coast Regno Edfton 
SO - Ads only appoar m Southern Rognn Edition 
U S. - Ads only appear in U S. Eddon 
WORLD - Ads only appoar in World Edition 


BYTE ADVERTISING SALES STAFF 

Diane Lieberman. Director. Sales Operations. One Phoenix Mill Lane. Peterborough. NH 03456. Tel. (603) 924-2518. Fax (603) 924 2683 


NEW ENGLAND 

ME. NH. Upstato NY. VT, MA R|. CT. 
ONTARIO 

CANADA A EASTERN CANADA 
Sanford l Fifcsh (617) 860*344 
Merle Model (617) 860*221 
McGraw Hd Publications 
24 Hartwe# Avenue 
Lonnglon, MA 02173 
FAX: (617) 860*899 

NATIONAL ACCOUNTS 

Jonathan Sawyer (603) 924-2665 
BYTE Pubkcakons 
Ono Phoenu Mill Lano 
Peterborough. NH 03458 

FAX: (603) 924-2683 


EAST COAST 

NY. NYC. NJ. DE. OC. MD. PA. VA 
lAchaoi Fomberg (212) 512-4811 
Susan RasteMru (617) 860*265 
McGraw Hd Pubkcakons 
1221 Avonuo of Americas— 28th Floor 
Now York. NY 10020 
FAX: (212) 512-2075 

SOUTHEAST 

NC. SC. GA. FL. AL. TN. MS. AR. LA. 
KY.WV 

Mary Ann Goukkng (404) 843-4782 

Margot L Swanson (603) 924-2651 

McGraw>Ut Pubkcakons 

4170 Ashlord Dunwoody Rd . Suite 520 

Atlanta. GA 30319 

FAX: (404) 252-4056 


MIDWEST 

IL. MO. KS. IA. NO. SO. MN. 
Wl. NE. IN. Ml. OH 
Lon Sdvorsten (614) 899-4906 
Fd Warn (603) 924-2664 
McGraw Hd Pubkcainns 
921 Eastwmd Drive. Surte 118 
Woslorvde. OH 43081 
FAX: (614) 899*999 

SOUTHWEST, 

ROCKY MOUNTAIN 

CO. OK. TX 

Jennifer Wafcer (214) 701-8496 
Kevin lary (603) 924-2527 
McGraw IM Pubkcakons 
14850 Quorum Dr . Suite 380 
Dalas. TX 75240 , 

FAX: (214) 991*208 


NONTH PACIFIC 

NORTHERN CA. OR. 10. MT. WY. UT 
Roy J Hops (415) 513*861 
James Barf (603) 924-2662 
SR.ICON VALLEY. HI. WA. AK. 

W CANADA 

Susan Worrier (415) 513*862 
James Btti (603) 924-2662 
McGraw Hrff Pubkcakons 
1900 OTarreR Street. Surfo 200 
San Mateo. CA 94403 
FAX: (415) 513*867 


SOUTH PACIFIC 

ORANGE COUNTY 
SAN DIEGO COUNTY 
Both Dudas (714) 753*140 
Mark Speros (714) 753*140 
Brad Ouon (603) 924-2574 
McGraw Hd Pubkcakons 
15635 Alton P*.wy . Suite 290 
Inane. CA 92718 
FAX: (714) 753*147 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hardware/Software Showcase 
The Bayer* • MaH/ClaeMfle** 

Northern U S Mark Slone (603) 924-2695 
Southern U S Elen Perham (603) 924 2598 
BYTE Pubkcakons 
Ono Phoenu Mrfl Lano 
Peterborough. NH 03458 


BYTE Deck 

Brian fkggins (603) 924-2596 
BYTE Pubkcakons 
One Phoenix Mrfl Ltmo 
Peterborough, NH 03458 


EURO DI CK 

Joseph Mat» (603) 924-2533 
BYTE Pubkcakons 
Ono Phoenu Mrfl Lime 
Peterborough. NH 03458 


Brian Htggms (603) 924-2596 
BYTE Putdcakons 
Ono Phoenu Mrfl Lane 
Peterborough. NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 


Gary Lucas. European Sales Director. 34 Dover Street. London W1X4BR. England. Tel *44 171 4956780. Fax: *44 171 4956734 


UNITED KINGDOM. BENELUX 

Gary Lucas (*44 171 495 6780) 
Jonathan McGowan 
(.44 171495 6781) 

McGraw HiR Inc 
34 Dover SI 
London W1X4BR 
England 

FAX: *44 171 4956734 


GERMANY, SWITZERLAND, 
AUSTRIA 

Jurgen Horse 
McGraw Hrfl Inc 
Lwbigstrasse 19 
D 60323 Frankfurt 
Germany 

Tel: *49 69 7140 7140 
FAX: .49 69 7140 7146 


ITALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 

Zona Coupe, Amanda Biaskett 
A 7 International Sates Lid 
70 Chirfk Farm Road 
London NW1 BAN 
England 

Tel: *44 171 2843171 
FAX: *44 171 2843174 


TAIWAN 

JanelWang 

Thud Wave Putdahmg Corp 
2nd FI. No 19-2. Lane 231 
Road 


Tel: *886 2 7136959 
FAX *886 2 7189467 


f u HMM North 
Taipei 105 
Tarw.in ROC 


JAPAN 

MasaJu Mon 
Trans world Mocfca Inc. 
702.2 26 3 Ntttegotanda 
Shmagawa ku. 

Tokyo 141 
Japan 

Tel: *81 3 33887466 
FAX: *9} 3 37880674 


Subscription Customer Service 
US. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


ISRAEL 

Dan A/onovtc 
DARA lnh-rn.ikon.il 
41 RavuHJu 
Raanana 43220 
K/.iH 

Tel: *972 9 919544 
FAX: *972 9 981934 


HONGKONG 

Zoe Yon 

Thud Wave Putdsteng Corp 
Urd 2. OFHmgWah Center 
82 84 To Kwa Wan Road 
Kowloon. Hong Kong 

Tel: *852 764 3830 
FAX: *852 764 3857 

KOREA 

Young Sooh Chain 
JES Merka Inter nakonal 
6th FI. Donghye BkJg 
47 16. Myungrf Dong 
KangdongGu 
Seoul 134 070. Korea 
Tel: *82 2 4813411 
FAX: *82 2 4813414 


A Suzuki 
Nexus. Inc 
2 35*. Undo. Ota ku 
Tokyo 146 

Tel: *81 3 37573721 
FAX: +81 3 37572266 

AUSTRALIA 

Ptd Bush 

National Advertising Services 
7-13 Parrawoen Street 
Cromome NSW 2090. 
Auskida 

Tel:+61 2 906 9329 
FAX: *61 2 953 8274 


SINGAPORE. INDIA, 
INDONESIA, PAKISTAN, 
PHILIPPINES. OTHER ASIAN 
AND PACIFIC COUNTRIES 

Jenny Keo 

Thud Wave Pubfcshmg Corp 
2nd FI. No 19 1. Lano 231 
Fu Using Norte Rood 
Tame* 105. Taiwan 
R&C 

Tel *886 2 7136959 ext 226 
FAX: *686 2 718946/ 

MALAYSIA 

HK Lim 

Serve* (Malaysia) Sdn Bhd 
58> Floor. Bene Tower 
160. Jatan Ampang 
50450 Kuala Lun^iur 
MiLiy.ii 

Tel *60 3 2624592 
FAX: *60 3 2624591 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 


Category No. 

Inquiry No. Page No. 


HARDWARE 


1 

ACCESSORIES/SUPPLIES 

103-104 

AERONICS INC 

17 

208-209 

ANOOR 

287 

• 

ANTHROCORP 

126 

275 

FEDCO ELECTRONICS 

176 

258-259 

SAMSONITE (NA) 

166 

2 

ADD-IN BOARDS 


208-207 

CAMELEON TECHNOLOGY INC 

291 

400-401 

MOBOMD 

200DM 5 

192-193 

DTC ELECTRONICS HUNGARY 

291 

175-176 

IMAGRAPH CORPORATION 

291 

156-157 

OPUS SYSTEMS 

287 

85-86 

QUATECH INC 

266 

161 

SEALEVEL SYSTEMS INC 

287 

189-190 

SILICON WAREHOUSE 

287 

170 

STAR GATE TECHNOLOGIES 

288 

162 

TALKING TECHNOLOGY INC 

289 

3 

BAR CODING 


163 

VIOEX INC 

287 

4 

COMMUNICATIONS/ 



NETWORKING 


549 

ALTEX ELECTRONICS 

280NE3 

551 

ALTEX ELECTRONICS 

280S01 

261-262 

ATTACHMATE 

170 

213 

COMPAQ (NA) 

128-129 

216-217 

DATAPRODUCTS 

117 

192-193 

DTC ELECTRONICS HUNGARY 

291 

* 

IBM 

56-57 

219-220 

KINGSTON TECHNOLOGY 

184 

250 

MEGAHERTZ CORPORATION (NA) 

109 

2S1 

MEGAHERTZ CORPORATION (NA) 

111 

550 

NYNEX MOBILE COMMUNICATIONS 

280NE1 

156-157 

OPUS SYSTEMS 

267 

181-182 

RCI 

288 

160 

RHETOREX INC 

288 

138-139 

ROSE ELECTRONICS 

281 

171-172 

SIGMA TECH SOFTWARE 

288 

252-253 

SOLID COMPUTER GMBH 

157 

170 

STAR GATE TECHNOLOGIES 

288 

210-211 

STARTECH COMPUTER PROOUCTS 

288 

162 

TALKING TECHNOLOGY INC 

289 

237-238 

UNLIMITED SYSTEMS 

138 

5 

COMPUTER SYSTEMS 


110 

AT6T GLOBAL INFO SOLUTIONS (NA) 

48-49 

114 

BTG 

238 

65 

COMPAQ (N A) 

12-15 

213 

COMPAQ (NA) 

128-129 

132 

OAT ALUX CORPORATION 

270 

• 

DELL COMPUTER CORP 

98-99 

• 

DELL COMPUTER CORP (NA) 

can 

• 

Dill < OMPUTFRCORP(NA) 

CIV 

538 539 

DIGITAL INFORMATION SERVICE (EUROPE) 

40IS7 

• 

GATEWAY 2000 

26-27 

• 

GATEWAY 2000 

120-121 

• 

KIM 

56-57 

113 

IBM (N A ) 

38-39 

514 

INTEGRIX INC (INTI) 

229 

• 

INTEL CORPORATION 

8-9 

153 

KHA 

289 

101 

MICRON COMPUTER 

CII-1 

256 

NEXGEN 

163 

77 

NSTL 

233 

512 

OLIVETTI S PA (INTL) 

38-39 

302 

BYTE JUNE IW 



Category No. 

Inquiry No. Page No. 


156-157 

OPUS SYSTEMS 

287 

147 

PACIFIC COAST MICRO 

276 

148 

PC’S COMPLEAT 272-273 

414 

RAVE COMPUTER ASSOCIATES 200DM 18 

141 

RECORTEC INC 

283 

• 

SILICON GRAPHICS (NA) 

67 

197 

SILICON RAX 

289 

243-244 

TADPOLE TECHNOLOGY 

161 

166 

TRI VALLEY TECHNOLOGY INC 

289 

95 

ZEOS INTERNATIONAL 

88-89 

6 

DATA ACQUISITION 


149 

GAGE APPLIED SCIENCES INC 

289 

175-176 

IMAGRAPH CORPORATION 

291 

151 

10 TECH 

289 

154 

MICROSTAR LABORATORIES 

289 

85-86 

QUATECH INC 

266 

254-255 

TEXAS MICRO 

146 

S3 

DIAGNOSTIC EQUIPMENT 


152 

JENSEN TOOLS 

289 

265 

MICRO 2000 

175 

7 

DISK & OPTICAL DRIVES 


409 

ARTECON 200DM 22 

• 

COLORADO MEMORY SYSTEMS 

195 

115 

CONNER PERIPHERALS (NA) 

63 

177 

CONTROL CONCEPTS INC 

290 

173-174 

GRANITE DIGITAL 

290 

73-74 

KINGSTON TECHNOLOGY 

90 

219-220 

KINGSTON TECHNOLOGY 

184 

263-264 

MICRO SOLUTIONS COMP PROO 

179 

79 

PANASONIC COMMUNICATIONS A SYSTEMS 

203 

81-82 

PINNACLE MICRO 

7 

• 

QUANTUM CORPORATION 200OM 9 

8 

DISKETTES/DUPLICATORS 

103-104 

AERONICS INC 

17 

10 

GRAPHICS TABLETS/MICE/ 


PEN INPUT 


• 

IPS MTERACTIVE PROOUCTS t SERVICES 

141 

11 

KEYBOARDS 


526 

BTC (INTI! 

166 

501 

CHERRY MIKROSCHALTER GMBH 40IS 16-17 

132 

DATALUX CORPORATION 

270 

185-186 

ELMA ELECTRONIC 

290 

150 

HOOLEON CORPORATION 

290 

183-184 

TAPE DISK CORPORATION 

290 

12 

LAN HARDWARE 


502 503 

COMPEX INC (INTL) 

87 

128-129 

CYBEX CORPORATION 

271 

130-131 

CYBEX CORPORATION 

277 

505-506 

CYBEX CORPORATION (INT L) 

cui 

134-135 

FIRST SOURCE INT L 

286 

550 

NYNEX MOBILE COMMUNICATIONS 280NE 1 

13 

LAPTOPS & NOTEBOOKS 


• 

APPLE COMPUTER INC 

103 

268 

BADGER COMPUTER 

183 

279-280 

CORPORATE UPGRADES 

291 

521 

ECEL (DIGICOM) (INTL) 

123 

522 

ECEL (DIGICOM) (INTL) 

125 

178 

EDUCALC 

291 

275 

FEDCO ELECTRONICS 

176 

520 

FIRST INTERNATIONAL COMPUTER 

40IS8 

• 

INTEL CORPORATION 

119 

• 

JDR MICROOEVICES 

285 

120-121 

MAXTECH /GVC (N A.) 

229 

266 

MICRO INTERNATIONAL INC 

180 


Category No. 


Inquiry 

No. 

Pago No. 

525 

MITAC INTERNATIONAL CORP (INTI) 

75 

148 

PC'S COMPLEAT 

272-273 

246-247 

SCEPTRE TECHNOLOGIES 

144 

243-244 

TADPOLE TECHNOLOGY 

161 

234-235 

TEXAS INSTRUMENTS 

112-113 

236 

TOSHIBA AMERICA INC 

134-135 

102 

WINBOOK (NA) 

11 

95 

ZEOS INTERNATIONAL 

88-89 

14 

MAIL ORDER 


549 

ALTEX ELECTRONICS 

280NE3 

551 

ALTEX ELECTRONICS 

280SO1 

126 

COMPUTER DISCOUNT WAREHOUSE 

268-269 

127 

COMPUTERIANE UNLTD 

278 

226 

MOTOROLA 

142-143 

136-137 

NEVADA COMPUTER 

282 

148 

PC S COMPLEAT 

272-273 

142 

WORLDWIDE TECHNOLOGIES 

284 

15 

MEMORY/CHIPS/UPGRADES 

124-125 

ADVANCED MICRO DEVICES 

22-23 

206-207 

CAMELEON TECHNOLOGY INC 

291 

554 

CPU & MEMORY EXCHANGE CLUB 

280NE2 

556 

CPU & MEMORY EXCHANGE CLUB 

280SO2 

134-135 

FIRST SOURCE INTI 

286 

• 

INTEL CORPORATION 

8-9 

219-220 

KINGSTON TECHNOLOGY 

184 

145-146 

LATRADE 

280 

256 

NEXGEN 

163 

404-405 

ROSS TECHNOLOGY INC 

200DM16 

142 

WORLOWIOE TECHNOLOGIES 

284 

16 

MISCELLANEOUS 



HARDWARE 


282 

CALIFORNIA DIGITAL 

174 

105 

CALIFORNIA PC PROOUCTS INC 

254 

553 

COMPUTER DISCOUNTERS 

280SO3 

72 

MTEGRAND RESEARCH 

212 

147 

PACIFIC COAST MICRO 

276 

17 

MODEMS/MULTIPLEXORS 

• 

JDR MICROOEVICES 

285 

120-121 

MAXTECH / GVC (N A ) 

229 

250 

MEGAHERTZ CORPORATION (NA) 

109 

251 

MEGAHERTZ CORPORATION (N A ) 

111 

170 

STAR GATE TECHNOLOGIES 

288 

552 

TELEDAPTER SYSTEMS INC 

280S0 3 

237-238 

UNLIMITED SYSTEMS 

138 

18 

MONITORS & TERMINALS 

546 

ACTION 

40IS22 

282 

CALIFORNIA DIGITAL 

174 

132 

DATALUX CORPORATION 

270 

531-532 

GVC CORP (INTI) 

164 

120-121 

MAXTECH/GVC (N A) 

229 

• 

NANAO USA CORP (NA.) 

164 

272-273 

ORCHESTRA MULTISYSTEMS 

182 

519 

PH UPS MONITORS (INTL) 

22-23 

232-233 

SAMTRON DISPLAYS INC (NA) 

125 

239-240 

VIEWSONIC 

139 

19 

MULTIMEDIA/CD-ROM 


195-196 

BOX LIGHT CORPORATION 

291 

100 

CREATIVE LABS INC 

58 

192-193 

DTC ELECTRONICS HUNGARY 

291 

248-249 

FAST MULTIMEDIA 

106 

175-176 

IMAGRAPH CORPORATION 

291 

241-242 

PROXIMA CORPORATION 

130 

• 

SILICON GRAPHICS (N A) 

67 

57 

PCMCIA 


542-543 

CALLUNA TECHNOLOGY LTD 

40IS18 















INDEX TO ADVERTISED PRODUCTS 


Category No. 
Inquiry No. 


Catogory No. 
Pago No. Inquiry No. 


Catogory No. 
Pago No. Inquiry No. 


Pago No. 


20 

PRINTERS/PLOTTERS 


282 

CALIFORNIA DIGITAL 

174 

122*123 

CANON (N A ) 

42*43 

216-217 

DATAPRODUCTS 

117 

• 

HEWLETT PACKARD 

31 

• 

HEWLETT PACKARD 

55 

• 

LEXMARK 

69 

518 

MINOLTA GMBH (EUROPE) 

40IS 19 

513 

OLIVETTI S PA (INTL) 

12*13 

21 

PROGRAMMABLE 

HARDWARE 


509*510 

FAST HARDLOCK 

40IS5 

• 

JOR MICROOEVICES 

285 

202 

MICRO/SYS 

292 

87 

RAINBOW TECHNOLOGIES 

53 

269-270 

WKUJ 

181 

165 

Z WORLD ENGINEERING 

292 

56 

RAID DRIVE ARRAYS 


133 

OISTRBUTED PROCESSING TECH 

274 

22 

SCANNERS/OCR/DIGITIZERS 

63-64 

BELL & HOWELL INC 

37 

52 

SECURITY 


196 

ADVANCED ENGINEERING CONCEPTS 

292 

501 

CHERRY MIKROSCHALTER GMBH 

40IS 16-17 

507 

ELIASHIM MICROCOMPUTERS 

4M *1 

509-510 

FAST HARDLOCK 

40IS5 

87 

RAINBOW TECHNOLOGIES 

53 

269-270 

WIBU 

181 

23 

TAPE DRIVES 


103-104 

AERONICSINC 

17 

540-541 

COMBYTE INC (INTI) 

OV 

284*285 

COMPUTER CONNECTIONS INT BV 

156 

115 

CONNER PERIPHERALS (NA.) 

63 

260 

DATASONIX 

110 

70*71 

EXABYTE CORPORATION 

19 

263*264 

MICRO SOLUTIONS COMP PROO 

179 

159 

QUALSTAR CORP 

292 

179*180 

SHAFFSTALL CORP 

292 

183*184 

TAPE DISK CORPORATION 

290 

24 

UPS/POWER MANAGEMENT 

203*204 

ACI 

292 

62 

AMERICAN POWER CONVERSION 

32-33 

535 

FISKARS POWERS SYSTEMS (INTI) 

67 

547-548 

LUNAR ENERGY CO 

40IS20 


SOFTWARE 


25 BUSINESS 

112 BON SOFTWARE PROOUCTS (NA) 87 

524 CARDIFF SOFTWARE 40IS 20 

271 LIIKKUVA SYSTEMS INTERNATIONAL 181 

538*534 MACON 40IS 2 

223*224 MICROGRAFX 133 

241*242 PROXIMA CORPORATION 130 

544*545 XEROX IMAGING SYSTEMS (MT'L) 63 

26 CAD/CAM 

143 CAOSOFT COMPUTER INC 275 

164 W1NTEK CORP 292 

27 COMMUNICATIONS/ 

NETWORKING 

261*262 ATTACHMATE 170 

140 A VALAN TECHNOLOGY 281 

406-407 BEAME & WHITESOE SOFTWARE 200 DM 15 

194 CLARK DEVELOPMENT CO INC 292 

502*503 COMPEX INC 87 

69 DEL RINA WIN FAX PRO 70 

529 DISTINCT CORPORATION (MM 

134*135 FIRST SOURCE INT L 286 

412*413 ICL(EMBLA) 200DM7 

245 LANSOURCE TECHNOLOGY 140 


227-228 

NORTON LAMBERT 

137 

* 

ORACLE CORPORATION 

80*81 

80 

PERSOFT INC 

247 

200-201 

TALKE 

293 

• 

WALKER. RICHER 8 QUINN 

47 

28 

DATA ACQUISITION 


155 

NATIONAL INSTRUMENTS 

293 

29 

DATABASE 


281 

COMPUTER ASSOCIATES/REALIA 

73 

530 

HYPERSYSTEMS 

40IS23 

517 

MAGIC / MSE (INTL) 

109 

• 

ORACLE CORPORATION 

80-81 

30 

EDUCATIONAL 


205 

NJIT 

293 

199 

UNITED EDUCATION CENTERS 

293 

31 

ENGINEERING/SCIENTIFIC 

536-537 

EUROSOFT TECHNOLOGY 

40IS24 

527-528 

F & H SIMULATIONS (INTL) 

11 

511 

GREY MATTER LTD (INTL) 

111 

98-99 

ITERATED SYSTEMS 

86 

158 

PERSONAL TEX 

294 

32 

ENTERTAINMENT 


257 

CREATIVE MINOS 

124 

33 

GRAPHICS 


215 

COREL FLOW 

127 

67 

COREL STOCK PHOTO LIBRARY 

35 

68 

COREL VENTURA 5 

61 

187 

EMATEK GMBH 

294 

223-224 

MICROGRAFX 

133 

274 

MIPS DATALINE AMERICA INC 

178 

• 

NANAOUSACORP (NA) 

164 

241-242 

PROXIMA CORPORATION 

130 

35 

MAIL ORDER 


126 

COMPUTER DISCOUNT WAREHOUSE 

268*269 

504 

COMPUTER QUICK 

40IS13 

36 

MATHEMATICAL/ 

STATISTICAL 


511 

GREY MATTER LTD (WT\) 

111 

158 

PERSONAL TEX 

294 

276-278 

SPSS INC 

205 

91 

STATSOFT 

193 

37 

MISCELLANEOUS SOFTWARE 

523 

ON TIME MARKETING 

40IS23 

38 

ON LINE SERVICES 


• 

AMERICA ONLINE (U S ) 

40A-B 

450 

BIX 

305 

214 

COMPUSERVE 

155 

218 

DELPHI WTERNET SERVICES 

172 

• 

PROFOUND (N A) 

123 

107 

PSI (NA) 

65 

39 

OPERATING SYSTEMS 


• 

MICROSOFT CORPORATION 

2-3 

229 

QNX SOFTWARE SYSTEMS LTD 

158 

230-231 

QUARTERDECK OFFICE SYSTEMS 

114 

410-411 

TRITEAL CORPORATION 

200DM 13 

40 

PROGRAMMING 

LANGUAGES/TOOLS 


406-407 

BEAME 8 WHITESIDE SOFTWARE 

200DM1S 

167 

BY 11 CM BUSINESS SYSTEMS 

294 

66 

COMPUTER ASSOCIATES/VISUAL OBJECTS 

21 

187 

EMATEK GMBH 

294 

511 

GREY MATTER LTD (PTTL) 

111 

118-119 

INTEK TECHNOLOGIES 

79 

221-222 

LAHEY COMPUTER SYSTEMS 

162 

517 

MAGIC /MSE (INTI) 

109 

• 

MICROWAY 

151 

76 

MKS / MORTICE KERN SYSTEMS 

250 

191 

OBJECT MANAGEMENT LABORATORY 

294 

106 

OBJECTS INC 

44 


523 

ON TIME MARKETING 

40IS23 

96*97 

SYMANTEC 

93 

96*97 

SYMANTEC 

95 

94 

WATCOM C/C* ♦ 10 0 

29 

41 

61 

SECURITY 

ALAOOIN KNOWLEDGE SYSTEMS 

82 

267 

DALLAS SEMICONDUCTOR 

178 

507 

ELIASHIM MICROCOMPUTERS 

40IS21 

508 

EUTRON 

40IS12 

509*510 

FAST HARDLOCK 

401S5 

557-558 

RACAL AIRTECH (CO 8 INTL) 

213 

87 

RAINBOW TECHNOLOGIES 

53 

88 

SOFTWARE SECURITY 

46 

269-270 

WIBU 

181 

45 

406-407 

UNIX 

BEAME 8 WHITESIDE SOFTWARE 

200DM 15 

• 

DATA FOCUS 

200DM 17 

529 

DISTINCT CORPORATION 

40IS 14 

402 403 

INTERGRAPH CORPORATION 

200DM2 

515-516 

INTERGRAPH CORPORATION (INTL) 

65 

408 

KL GROUP 

2000M8 

116-117 

80f IWAY AMI RICA INC 

46 

410-411 

TRITEAL CORPORATION 

2000M13 

46 

61 

UTILITIES 

ALAOOIN KNOWLEDGE SYSTEMS 

82 

257 

CREATIVE MINDS 

124 

265 

MICRO 2000 

175 

83 

PKWARE INC 

214 

84 

PKWARE INC 

251 

230-231 

QUARTERDECK OFFICE SYSTEMS 

114 

183-184 

TAPE DISK CORPORATION 

290 

47 

112 

WINDOWS 

B8N SOFTWARE PHOOUCTS (N A ) 

87 

529 

DISTINCT CORPORATION 

40IS14 

188 

FUZIWARE INC 

294 

412-413 

ICL(EMBLA) 

200DM 7 

108-109 

ICONOVEX INC (N A) 

75 

111 

MENAI CORPORATION 

253 

168-169 

MICROCAL SOFTWARE INC 

294 

• 

NANAO USA CORP (N A.) 

164 

102 

W1NBOOK (NA) 

11 

48 

WORD PROCESSING/DTP 

108-109 

ICONOVEX me (N A) 

75 

544-545 

XEROX IMAGWG SYSTEMS (INTI) 

63 


GENERAL 


49 BOOKS/PUBLICATIONS 


• BUSINESS WEEK (INTI) 43 

• BYTE 20TH ANNIVERSARY 257 

• BYTE BACK ISSUES (WORLD) 40IS7 

• BYTE BACK ISSUES (INTI) 42 

• BYTE EUROOECK (INTI) 104 

283 BYTE ON CD ROM 248 

75 COMPUTING MC GRAW HILL 221 

• DATA COMMUNICATIONS (INTI) 14-15 

• DATA COMMUNICATIONS (NA) 105 

• DATAPRO(INTl) 48-49 

• MCGRAW HILL BOOKSTORE 252 

• MCGRAW HILL ON LINE (INTI) 129 

• MCGRAW HILL PUBLICATIONS (WT1) 128 

• OSBORNE MCGRAW HR.L 152*153 

| * SUN MICROSYSTEMS 294 

51 MISCELLANEOUS 

• AMERICAN LUNG ASSOCIATION 280NE 4 

• AMERICAN LUNG ASSOCIATION 280SO4 

• BYTE EDITORIAL SURVI Y 196 

• BYTE MOBILE OFFICE SWEEPSTAKES (U S.) 199 

• BYTE REPRINTS (WORLD) 40IS19 

• BYTE SUB MESSAGE 299 

• BYTE WAREHOUSE 261 

• BYTE WINOOOK SWEEPSTAKES (U S ) 213 

225 MITSUBISHI MOTOR SALES OF AMERICA (NA) 104-105 

76 NSII 186 

• OBJECT WORLD (CD 8 INTI) 199 

212 PC EXPO NEW YORK 168 


JUNE 1995 BYTE 303 









EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 


Inquiry No. Pago No. 

A 

Advanced Micro Devices 24,187 


1342 

AdvanSys 

259 


AER Energy Resources 

131 


Alcatel SEL 

40IS3 

1025 

Alps Electric Ireland 

40IS 15 

1265 

American Technology 200DM23 


Labs 


1138 

Andyne Computing 

217 

1033 

Anixter International 

40IS 15 


Apex Data 

159 

1137 

Apexx Technology 

259 


Apple Computer 25, 59, 115. 


131. 147,243. 40IS 3. 200OM 3 

1341 

APS Technologies 

260 

1293 

Aptech Systems 

264 


Archelon 

36 

1105 

Archtek America 

234 

1028 

Arcom Control Systems 

40IS 17 


Ardis 

107, 147 


Arithmos 

115 

1149 

Armon Networking 

245 

1298 

Asia 

263 

1150 

AT&T Global Information 

173 


Solutions 


1002 

Athena Design 

215 


ATI Technologies 

25 

1343 

Aurora Technologies 

258 


Austin Direct 

201 

1259 

Automated Network 200DM 23 


Technologies 


1303 

Avantos Performance 

263 


Systems 



AVM Computersysteme 

40IS3 


B 



BellSouth Cellular 

115 


Benchmarq Microelectronics 131 

1278 

Bentley Systems 

262 

1106 

Best Data Products 

234 

1107 

Black Box 

234 

1108 

Boca Research 

234 

1280 

Bramblebush Software 

262 

1286 

Bnlliant Nile Software 

265 

1340 

Brooktrout Technology 

258 

1139 

BusmessObjects 

217 


c 



Canon Computer 28.115.131 


Systems 


1109 

Cardinal Technologies 

234 


Casio 

147 

1337 

Castollo 

260 


Centonnial Technologies 

187 


CE Software 

107 

1011 

ChartWrite 

40IS9 

1154 

Cirque 

249 

1031 

Clarity Systems 

40IS 17 


Coloray 

115 


Communication Intelligence 147 


Compaq Computer 30. 50,131 


CompuServe 

28 

1046 

Computers Unlimited 

40IS24 

1147 

Corniest International 

245 


Connect Soft 

107 

1156 

Corbis Publishing 

249 


Corol 

34 


CPSI 

115 


CPV stoNmnnn 

40IS3 


Cray Research 

197 

1324 

CSS LiUxxnlonos 

260 


Cubic Memory 

197 

1110 

CXR Tolcom 

234 


Cyborcash 

71 


Cyrix 

24 


D 



Dassault 

40IS3 


T olecommumcation 



Dataquest Europe 

40IS3 

1325 

Data Race 

258 

1300 

DataViz 

263 


Dell Computer 

131, 159 


Delrina 

34 


Inquiry No. Pago No. 

Dense-Pac Microsystems 197 
1327 Diamond Multimedia 258 

Systems 

Digicash 71 

1158 Digital Directory Assistance 249 

Digital Equipment 30,131,201, 
239, 40IS 3 



Digital Research 

41 

1151 

Discovery Communications 249 


Display Technologies 

100 

1297 

DSP Development 

265 


DTK 

201 


Duracell 

131 


E 


1334 

Emulex 

260 


Energizer Power Systems 131 


Epson 

28 

1146 

EuroPak International 

171 


F 



FED 

115 


First Data/Netscape 

71 


First Virtual 

71 

1267, 

Fluke 262,2000M 23 

1282 



1048 

Frax 

40IS22 


f ujitsu Microelectronics 

187 

1030 

Fujitsu Systems Europe 

40IS 18 


f uttba 

115 


FuziWare 

34 


G 


1274 

Galacticomm 

265 

1155 

Gateway 2000 

249 


General Magic 

147 


GeoWorks 

147 


H 


1111, 

Hayes Microcomputer 

234 

1112, 

Products 


1113, 

1346 


1000, 

Hewlett-Packard 28,131,147, 

1322 

209, 258, 200DM 3 


Hitachi America 100,187,197 

1269 

Hummingbird 200DM 23 


Communications 



Huntington Advanced 

34 


Technology 



Hypertogic 

l 

34 

1114, 

IBM 25, 50,100,107,169, 

1115 

234, 200OM 3 


IBM PC 

30. 131 


In Focus Systems 

100, 115 


Innovative Software 

40IS3 

1268, 

Integrix 259.2000M 23 

1332 




Intel 24,30,131,187,241 

1328 

Intelligent Instrumentation 259 

1310 

Interactive Image 

265 


Technologies 


1027 

Interlink Electronics 

40IS20 

1140 

IQ Software 

217 

1336 

IsoBlock 

260 

1296 

Ivex Design International 

265 

1257 

IXI 200DM 23 

i 

1039 

j 

Joosen Software 

40IS 24 


Development 


1284 

Jump Development Group 262 


K 



Kingston Technology 

197 

1270 

The KL Group 200DM 23 

1285 

Knozall Systems 

263 

1330 

KNX 

259 


Kopin 

115 


Kyocera 

115 


L 


1116 

Lectron Pragmatic 

234 


Lexmark 

28 

1153 

Lexmark International 

249 

1117 

Logicode Technology 

234 


Inquiry 

No. 

Pago No. 

1022 

Logitech 

40IS 15 

1264 

Los Altos 

200DM23 


Technologies 


1001 

Lotus Development 

34,215 

1260, 

Lucas Management 

264, 

1289 

Systems 

200DM23 


M 


1012 

Macon 

40IS9 

1032 

Mannesmann Tally 

40IS 18 

1013 

Mapinfo 

40IS9 


Market Intelligence Research 34 


MathWorks 

34 


Matra Telecommunication 40IS 3 


Matrox 

25,187 

1118 

Maxtech/GVC 

234 


Medio Multimedia 

40 

1157, 

Megahertz 159.234,249 

1347 



1277 

Memco Software 

263 


MetaCase Consulting 

40IS3 

1119, 

Microcom 

234 

1348 




Micrografx 

34 


Micro International 

201 

1329 

Micro Multimedia 

260 


Micron Display Technologies 115 

1037 

Microprocessor 

40IS23 


Engineering 



Microsoft 30,34,36,41. 145, 


147,215, 241,200OM 3 

1307 

Microsystems Software 264 


MLL Software & 

40IS3 


Computer Industries 


1295 

Modatech Systems 

265 


Motif 

100, 115 


Motorola 100,107,115 

1120 

Motorola ISG 

234 


M-Systems 

187 

1122, 

Multi Tech Systems 

234, 

1261,1349 

200DM23 


N 


1331 

National Instruments 

259 


National Semiconductor 131.187 


NEC 

30 

1148 

Network General 

245 

1279 

NeuralWare 

264 


New World Media 

28 


NexGen 

24 


Nielsen Media Research 40 


Northern Telecom 

30 

1255 

Novell 215, 200DM 3. 2000M 23 


0 



Ocean Information Systems 187 


Oki Telecom 

159 


Open Market 

71 


Opti Computer 

131 


Optrex America 

115 

976 

Oracle 50,107,207 


P 


1024 

Pacific Image Electronics 40IS 17 


Palm Computing 

147 


Panasonic 

131 


Communications & Systems 

1335 

PDQ Peripherals 

260 

1292 

Peachtree Software 

264 

1043 

Phase One Denmark 

40IS23 


Phoenix Technologies 

131 

1290 

Pinnacle Publishing 

262 

1301 

Pinnacle Systems 

263 


International 



Pixel International 

115 

1344 

PixelVision 

260 


Planar America 

115 

1159 

Plantronics 

249 

1291 

The Plant Software 

265 

1023 

Plextor 

40IS15 


Positive Technologies 

115 

1123, 

Practical Peripherals 

234 

1350 



1319 

ProtoView 

265 


Psion 

147 


Inquiry No. 

Pago No. 

1020 

Psion Dacom 

40IS 17 

1339 

PureData 

260 


Q 


978 

QNX Software Systems 83 


R 



Racotek 

107 


RadioMail 

107,147 


Radius 

25 


RAM Mobile Data 

107 

1152 

RSA Data Security 

249 


s 


1272 

S&S Software International 263 

1338 

SC&T International 

259 

1034 

Scene Double 

40IS20 

1004 

Sotof 

214 

1273 

Serif 

264 


Sharp Electronics 100,115,147 

1014 

Siemens Nixdod 

40IS9 


Silicon Video 

115 

1283 

Softool 

263 

1141 

Software AG of North 

217 


America 


1133 

Sony Computer & 

259 


Peripheral Products Group 


Sony Electronics 

147 

1266 

Sophos 

200DM23 

1275 

SPG 

262 


Spry 

28 


Staktek 

197 

1305 

Stalkor Systems 

263 

1010 

Strategic Mapping 

40IS9 


Stylus Innovations 

34 

1026 

Summagraphics Europe 401S 20 

1258 

Sun Microsystems 

50.187, 


200DM 3. 200DM 23 

1038 

SuperMemo World 

40IS 24 

1124 

Supra 

234 


SystemSoft 

131 


T 


977, 

Tadpole Technology 

165, 

1005, 

1021 167,40IS 15 

1326 

TapeWorks 

258 

1333 

Talung Science & 
Technology 

258 

1351 

TDK Systems 

234 


Tektronix 

28 

1125, 

Telebit 234, 200DM 23 

1262 



1276 

TeteSensory 

262 

1254 

Tenon Intersystems 

2000M23 


Texas Instruments 

30. 115 


30/Eye 

34 

1006 

Toshiba America 100,131,169, 



187, 201 

1302 

TTG 

264 


u 


1281 

Unabridged Software 

262 


Unlimited Systems 

159 

1126, 

U S Robotics 

234 

1127, 

1352 



V 


1308 

Vireo Software 

265 

1306 

VisualTools 

264 


w 


1288 

Waterloo Maple Software 263 


Wave Systems 

71 

1132 

Wavetek 

259 

1040 

Wollongong International 40IS 23 


WordPerfect 

34 


X 


1036 

Xara 

40IS 21 


Xccllnet 

107 


Xerox 

50 


z 


1128, 

1129 

Zoftrix 

234 

1130 

Zoom Telephonies 

234 

1263 

Zzyzx 

200DM23 


IS pages appear only in the International edition. DM pages appear only in the Demographic edition 
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BIMour Coach 
to the Internet! 



Give BIX a try with our new 5 for Free Offer! Join BIX 
today and get 5 hours of evening and weekend access for frool 
Take the rest of the calendar month to explore BIX, and then 
continue for our standard $13 monthly membership foe. 
Further dotails and complete rate information are 
provided during registration. Using any communications 
program, dial 1-800-695-4882. At the "logon" prompt enter bix. 
Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-800 695-4775 (voice). Or fax us at 617-491-6642. 



Send Internet mail to info@bix.com. Windows users can order BIXnav, our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 

These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 

Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


BIX 


Undw »w& lor Frao pfen. doytnw <tS*v ) app* to tccmu during prano tmr hows !»» b tor Fr«« olta* « v*d to* toil Mo nwmbor* on* 


Circle 450 on Inquiry Card. 


If you can Hack il 












Commentary 


Ted Prince 


ATM = After the Millennium 



Are you holding your breath 
waiting for this noxt big 
thing? Better have a medical 
technician standing by. 

A re you getting as sick as I am of the daily an¬ 
nouncements about AI M (asynchronous trans¬ 
fer mode) products? Or even worse, ATM- 
enabled products, whatever they might be. I 
mean, is anyone except a few universities and corporate 
pioneers actually using this stuff now, for real-world ap¬ 
plications, all the time? 

Doesn’t this look like d<Sj& vu all over again? It’s just 
like when ISDN was announced in the early I98()s. When 
everyone was talking breathlessly about the integration of 
the computer and the telephone. When IBM bought— 
and then divested—Rolm. 

Lest we believe that ATM is right around the corner, 
think first of the problems of moving to ATM, or for 
that matter to any other all-encompassing megatechnol¬ 
ogy. Interoperability issues are huge (we still have major 
interoperability issues with ISDN after 10 years of a sup¬ 
posedly established standard). 

The cost of the ATM stuff is disproportionately high, 
and so are the connection and transport prices (all of 
which have been major issues stalling ISDN). Skills in in¬ 
stalling, using, maintaining, and debugging ATM are 
nonexistent in the marketplace at large and will be for 
many years (just like ISDN again, even in the telephone 
companies themselves). Add to that the complexity of 
ATM-only networks, let alone heterogeneous networks, 
including everything from X.25 to video-on-demand. 

In any case, why do normal people need ATM any¬ 
way? Isn’t there more than enough of a choice out there? 
Frame relay, fast Ethernet, SMDS (Switched Multi¬ 
megabit Data Service), not to mention ISDN. Unless 
you’re transferring the entire MC)M film library to every 
branch office in the world every day, aren’t these older 
technologies going to cover just about everything you 
expect to do over the next few years? Is ATM a solu¬ 
tion in search of a problem? 

Even if AI M finds that killer problem this week, how 
long is it going to take to become a well-established stan¬ 
dard? The telephone companies haven’t done that with 
ISDN in 10 years. Let’s be optimistic and say the pace of 
change has doubled—it will still be five years at least 
before ATM is established. 

So why do we need A I M now? Is it the new corporate 
MIS status symbol to show that we’re with it? Is ATM 
just the latest shot in the eternal class war, this time 
played out in (hat new frontier called cyberspace? 

In the real world, the success of a technology is not a 
function of its engineering elegance. Witness the Con¬ 
corde 20 or so years on. Ultimately, the test is whether or 


not the technology is appropriate—something we tech¬ 
nofreaks tend to forget. ATM is clever. ATM is elegant. 
But is it appropriate? Right now it isn’t. 

What with the Internet, on-line services, and lots of 
PC-based communications methods and standards, cy¬ 
berspace is fast becoming a protocol soup, where no one 
communications protocol dominates and newcomers are 
even less likely to do so. No one delivery protocol is go¬ 
ing to take over the world of communications, nor should 
we want it to. We already have a delicious protocol soup 
with lots of ingredients that please many different palates. 
Some are gourmet, some are more basic. ATM is going 
to be just another, albeit gourmet, ingredient of the pro¬ 
tocol soup, something to be enjoyed and savored by the 
technoliterati and the corporate titans while the peasants 
get by with the meat and potatoes of frame relay and 
ISDN. 

'Hie protocol soup that is communications Uxlay and to¬ 
morrow reflects a wide variety of demands and needs 
that the soup is by and large meeting. New ingredients 
will also be added: faster and longer Ethernets, ATM 
Lite, Son of Frame Relay, SMDS for TV, broad-ISDN, 
and so on. Each will meet the different needs of different 
users. 

So you shouldn’t just blindly jump on the AI M band¬ 
wagon. There’s more to communications than fashion. 
Figure where you stand in the spectrum of needs and 
plan accordingly. Take into account the rich variety of ex¬ 
isting methods that fit many needs very well and much 
more cheaply than ATM will. I>eave the hard ATM stuff 
to others. Wait until it forms a real part of the communi¬ 
cations environment and isn't just another brilliant but ex¬ 
pensive technology waiting for its time in the sun. ■ 


Ted Prince is president of Perth Ventures and publisher of 
Technology Fundamentalist, a newsletter that covers " win¬ 
ners and losers in information technology. ” You can reach 
him on CompuServe at 74073,1236 or on the Internet or 
MX at editors®bix.com. 
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Up to 4 Users can Access 
Multiple PC, Macintosh and 
Sun Computers from a 
Central Location! 


• Multiuser 

Up to 4 users have simultaneous access to any 
attached computer! 

* Multiplatform 

Supports any combination of PC, Macintosh and Sun 
computers; use any platform's peripherals to access 
any type of computer in the system. 


* Multimedia 



Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, speakers, 
microphone and 
serial port. 


COME SEE US AT 
SunWorld m San Francisco, CA 
May 23-25 1995 Booth #1515 

An 


AUTOBOOT fj _ 

COMMANDER 

Cybex Corporation 

4912 Research Drive • Huntsville, AL 35805 USA 

(205) 430-4000 • FAX (205) 430-4030 


Company 


PC is a registered trademark of lntornation.il RuMnrv. M.n hnnv. Corp Macintosh is a registered trademark of Apple Computer,Inc. 
Sun is a trademark of Sun Microsystems Cybex, Comnwindm, Autolioot and 4xP aro trademarks of Cybex Corporation. 

Dealer Program Avialable Made in USA 


Clr«:l«t non on Curd (III SI III IIS: 500). 

























For product information or 

your nearest distributor call: 

MTOttMttQ 


4424 Innovation Drive, Ft Collins, CO 80525 


2 in 1 cartridge tape and floppy drive. 


Reads and writes both floppy disk and 
tape • twice the speed of other floppy 
drives • copy files to tape from 
Windows File Manager • 3 year 
warranty. 


Circle 540 on Inquiry Card (RESELLERS: 541). 




